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THE 

EDINBURGH NEW 
PHILOSOPHICAL JOURNAL, 

On Meteoric Stona- By Profeasor Jacob Bxrzeliu*." 

MxTEOKic BtoDeB, Considered as inorganic masses occurnDg 
OD the surface of the earth, are to be regarded as objects of mi- 
neralogical investigatioD ; and they are rendered the more inter- 
esting by their affording information as to the nature of the mi- 
neral productions of other worlds, and thus giving us an oppor- 
tunity of comparing them with those of our own globe. In a 
memoir communicated to the Boyal Swedish Academy of 
Sciences, I have given the results of my investigations regarding 
various meteoric stones which I examined, with the view of stu- 
dying them as mountain rocks, in order thus to determine the 
individual minerals of which they are composed. The ongioal 
cause of my engaging in this investigation was the commis^on 
kindly given me by Reichenbach of Blansko, to analyze a me- 
teoric stone, whose brilliant appearance, at six o'clock oa. the 
evening of the S5th November 1833, was witnessed by himself. 
After great expense and trouble, he at length succeeded in ctJ- 
lecting scattered fragments of the aerolite in the neighbourhood 
of Blansko. 

The meteoric stones examined by me are those which fell at 
Blansko in Moravia, Chantonnay in France, Ellenbogen in Bo- 
hemia (the Burggri^, and lastly, the meteoric iron made known 
by Pallas, from the district between Abekansk and Krasno* 
jarsk in Siberia. 

* FroiaB«iaelliu'«JaluMJ«EicU,183S. ,-. ,. 

VOt. XXII. KO. XLiri. JANUABY 1837. ^vLtOOJ^IC 



it Fiofesaor Jacob Berx^us on Meteoric Stones. 

From these analyses I think I have ascertained that meteoric 
stones are minerals ; and since it would be an absurdity to sup- 
pose that minerals oould be fonned in the atmoq)here from th^ 
component parts, they cannot be atmospheric products; the 
less so, that many of them exhibit fissures which are filled 
with a mineral of another colour, and probably of different ctxn- 
position ; and it would be a complete absurdity to assume that 
Buch were formed in the few instnata whidi the attnu^cm of the 
earth pemuts heavy bodies to remain in the atmosphere. They 
must come frmn another quarter. They are not ejected masses 
from volcanoes on the earth's surface, for they fall every where, 
not merely or chiefly at a greater or leas distance from volca- 
noes ; their aspect is different from terrestrial minerals, and difFer- 
ent from every thing thrown out by volcanoes. The unoxidised 
ductile iron which they contain, proves that no water, and pro- 
bably no air, exists in their place of origin. They must there- 
fors be derived from anothor heavenly body having volcanoes. 
That nearest us is the moon, and it has, in comparison with the 
earth, gigantic volcanoes. It has no atmoqibere to retard the 
^ected masses of volcanoes. It seems also to present no oollec- 
tjons of water, and, in short, among the probable sources of 
aerolites, the moon seems the most likely. But the attaining an 
idea of the ponderable elements of which a heavenly body is 
composed, though it be only one which is so nearua as the moon, 
imparts an interest to such an investigation which it would not 
otherwise possess. 

The general results of my InvesUgations are the following: 
There are two kinds of meteoric stones that fall on the ,earUi. 
Those bdon^g to the same species have the same composition, 
and seem to be derived from the same mountain. One tpeciet 
is rare. Hitherto only three aerolites belonging to it have been 
remarked, viz. that which fell near Stannern, in Moravia, and 
those which fell at Joozac and Juvenas, in France. Their dis- 
tinguishing characters ore, that they contain no metallic iron, 
that the minerals of which they consist are more decidedly cry^ 
talline, and that magnesia does not, in them, form a prevailing 
component part. Of these I possessed tw speomen for exami- 
nation. The second apeaea includes the very numerous other 
meteoric stones which have hitherto been investigated. They 
are frequently bo like one another in eohnir and aspect, that it 
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mght be suppo«ed that tbey woe brolcen fnun one jnece. Th^ 

cxmtua ductile metallic iron in variable quantities. Thete are 
azamfdea of enonsous bloctu, coDuiting of one ud^^ connected 
maaa of iroa, wboK oevicea are filled by mineral nMtter, and 
'*rhi<^ hare been prewrved during the fall, oving to thdr being 
held li^tber by the including iroB. Othen ore CMnpoaed more 
c^ mioeral matter, iritb leas irco, and they have therefore leas 
ooheaon. These are modified by the heat lesuhing from the 
immense pressure exerdsed during the few minutes of thdr pas- 
sage through the atmosphere, a pressure produced by the unre- 
strained and increaaitig rapidity of motion of the aerolites towards 
the earth ; and in ccmsequence, thqr external surface is alwiqrs 
melted to a black slag, which is finer than the thinnest poat paper. 
We may hence say diat meteoric stones, it being assumed that 
they are derived fnmi the moon, come from only two diffemt 
TtJcanoes, of which the oae baa either more abundant ejected 
■nassee,- or th» mattes go in tae}t b direction that diey readi Us 
more frequently. Such a state of tlihigs corve^nds pw&csty 
with U)e idea, that a oert^ portion of the moon has the eaitii 
0CH»tantIy in the zenith, and that all its Reeled masses wtoA 
are tbrovn out in a strught line are directed by it towards the 
eardi, whither, however, they do not proceed in a straight dirae- 
tion, diiKe they are also subjected to that motion which tbcy 
previously possessed as puts of the moon. If it ie this portioa 
of the moon that sends us meteoric Uooks of inxi, and if the 
other parts of the moon do not abound so much in iron, we see 
a reason why this point should be constantly turned towards die 
magnetic terreatrial ^obe. 

The minerri matter of meteoric stdnes is composed of difier- 
ent mineral speoes. These are, 

1. OfivW. It etrntaioB magnesia and oxide of iron, and is 
«olonriess <x gi^irii, sddom yellow or green like all terrestrial 
divine. This proves that there is no oxygen present further to 
oxidise the inm. Like the terrestrial, it is soluble in adds, 
leaving behind the gelatirased siliea. Like it, also, it oontainK 
traces of oxide of tin and oxide of nickel. The divine «f dw 
Pallas iron is on exception, for it contiuns no niclee], and its co- 
lour is greenish yeHow ; but it contains tin. The olivine coOf 
stitutes about half of the non-raagnetic mineral matter. W^ 
s^Mrst^thc divine by treUtlDg it with acids, and- then afMi^ 
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wards dksolTing the silica in boiling cariwiMe of sods. Tbfire 
remain, then, . • .■ j 

2. SUkatea ^magneeia, Hme, oxide ofiroiii oxide of mam- 
gtmae, altimma, pokuh' tmdaoda^ which an not decompoaed 
by acids, and in which - the silica contains twice th« oxygen of 
this bflges. Probably there occur mixtures of sevnal of tltne 
silicates which I could not separate. We might thus deduce aa 

augite like / Kg; and a lcucite>like mineral, in which rime 

c S •■.... 

and magnesia replace, in the first term, a part of the potash and 

apda: jf ys* + 3AS' The cause (^ the augite not being co- 
. r \ 

loured like the ta-t^strial, ia the same as in tbe caw of tbe me- 
tioric aUviae. 

S.' Chromate ofJron.-r-It is contained in both spetnea <^ oie- 
tloric stones, and in both in equal quantity ; it:is never awaat- 
isg,. nnd is the source of the chrome in meteoric stones. It 
can be obtained undecomposed by decomposing the npn-inagne- 
Mc part of ^e meteoric (tone in hydro-fluoric acid, which is. then 
expelled by sulphuric acid ; end by afterwards separadng the 
sulphate of lime and other sulphates by boiling water, vAen tbe 
chromate of iron remains- in the form of a blackish-brown pow- 
der. It is the cause of the greyif^black colour of metesiic 
stones, when regarded in the mass. 

4i. Ojeide^TH«. — It is mixed with chromate of iron. .We 
can be convinced of its presents by fusing tbe Jatter with sul- 
phate of potash, then treating Uie mass with v^m*, and passii^ 
sulphureted hydn^n through the sduliOD, by vhidi «ulphuret 
of tin is preci[ntated. It contains trai'es of vopfer. 

5. Magnetic iron probably does not occur in al).. We ret;og- 
lUae it by its property of dissolving in muriadc acid with a yel- 
low colour, and without evolution of hydrogen. 

6. Su^huret qf iron is contained in all. It was impoaaihle 
for me to separate a portion for examination. Every thing 
seems to indicate that it contains one atom of each of. its con- 
stituent parts. We cannot imagine an excess of sulphur in a 
mass where an excess of iron every where predominates. A 
|K>rtioa of tbe sulphuret of iron fcJIows the magnet at the same 
time with tbe iron; another pcHtion remains in tb« powder. 
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and is not attracted by -the magoet. This amounts wnetiineB 
to several per cent. -Whether the cause of the circumstance 
be a chemical combinatioa nmilar to that of the sulphu- 
ret ^ manganese in helrine, or merely the adhesion to the 
powder, was not determined by my eiperiqieTtts ; the latter is 
the more probable, as sulphuret of iron is only feebly magnetic ; 
but the first is not impossible. The sulphuret of iron is the 
cause of the powdered meteoric stone giving out sulpbareted 
hydrogen gas when mixed with muriatic acid. 

7. Native /tow.— This iron is not pure, although it is very 
ductile. It contnins carbon, sulphur, phosphorus, magnenum, 
manganese, nickel, cobalt, tin, and copper. It is also mixed 
with minute imbedded crystals of a combination of phosphuret 
of iron with phosphuret of nickel and phosphuret of magnenum. 
These crystals are insoluble in muriatic acid, and are therefore 
separated during solution. Their quantity is not constant. Ellen- 
bogen iron yielded SJ per cent, and the Pallas iron not I per cent. 
A portion of them is so finely divided in the mass of iron, that 
during the solutum of the iron they are precipitated in the fwm of 
a black powder. The cause of the Widmanetadt figures is, that 
the foreign metals are not uniformly mixed, but separated in 
imperfectly developed crystalline arrangements. When the 
itoa is dissdived in a solution oi aulpbate of iron mixed with 
add, the pure iron almost alone is dicsolved, tad these layers 
fall in flakes. 

The nmple bodies bitfaerto found in meteoric stones amount 
to exactly one-third of those with which we are acquainted, vix. 
oxyg«>, hydrogen, sulphur, pb<wphoruB, carixm, stlidum, cbromi- 
um,potsBsium, sodium, manganese, nickel, cobalt, tin, and copper. 

The following analysis of metenio iron may here be given, 
and I add one made by Webrle at the same time : — 



lion, 
Nickel, 
Cobilt, 
M.g 

HtDgUMM, 

Tin and Copper, 

Carton, 

Sulphur, 

MeUlUc PhMphuteli, (UWt S.3U „ , 
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wool. 


MT>ullA. 


Wtbrki. 
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sa.Bo 


10.732 


asi7 


8.44 
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0.768 


0.61 


O.MO 


0.1TS 




0.132 




O&0S 


6.066 
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The metallic pbosfAarets o 



Iron, 41L83 flB.Il 

, Nickd. . . 18JI3 1 

Magnedum, . 9.66 f " 

Phosphonu, . I8.i7 K17 

95.13 100.00 

These last analyses have no claim to great aoeuracyV as the 
whole quantity of metallic phos^urets which I could appro- 
priate to anolyua, amounted, in the grst case, to 3 oendgnumnes, 
and in the sectHid to SL8, Wehrie^s analysia will be aeoL to 
agree still more dosety with mine, when I add, that he mixed 
the [Aosphorus and manganese with the iron, and tha.t the mag- 
nesia was precipitated with the oxide of iron, as ammtuiiacal 
phos{^ate of magnesia. 

Wdrle has also published several other analyses of meteoric 
iron, which I here copy : — 





A(». 


C^c 


9«ut» 


Inm. 


89.784 


89^608 


90883 


Nickel, 


&B86 


12.276 


B.iao 


Cobalt, 


aoar 


0.887 


0.065 



99.337 98-770 09.992 

Wefarle has endearoured to discnver fixed rehttioas between 
tbe metals, which I ooauder a fhiitlcM sUempt. 

Before concluding this subject, I must ^ve one other result 
of my expnimcnts. Tbe metewic stone c^ Alms fell into an 
earA when {daoedio water; this hod tbe odour of day and hay, 
and contained carbon in an unknown comhinalioii. It is dius 
fnoved that, in the place (^ origin of meteoric stmic^ the rocks 
cas, as GO the earth, b^mti^ into day>hke mixtureo. The ques- 
tion arises. If this eartb, containing carbon, and derived fiom an- 
other world, includes o^anic remains, do organic bodies exist 
there, having more or less analogy to those that are terresttial ? 
We can figure to aurselveB the interest with which an anaww 
would he sought to this query. We cannot reply in the affir- 
mative, and lo do so in the n^ative would be to deduce a more 
certain omduston than the data warrant. The earth Was formed 
of weathered olivine, contmmg Bickd and tin. The magnet drew 
out the block oxide of ircm in gtidis, among which sUoii^ par. 
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^cleB «f metiUic irali oould ty datertfd, wlUi Um MMtuwe cf ft 
microKiDpe. W«t« removed the culpbate of iniigD«iu, tpge> 
tiler with « small quastity of tulptute of nkkel^ but nutbing 
Ofganic, and eln Dothing wbich oould be extraoted by alkajisi. 
B/ dry dudllatioQ I obtained carbonic acid gai, water, aad a 
blackufa-gr^ sublimala; but no cnpyreumatlo u], no oarbu- 
■vted hydrogen gaa— 4o a word, Uie eubetanee caaXfoavag ear> 
ban waa not of the wne natura tm the himus in tbe earth ctf 
our planet The reiidiM waa urbodied and Uaok. When 
hctfed in oxygea tbe eg ldima te afforded no trace of carbonic 
acid or water, and waa eonrerted into a white uocryfll^Une vohk 
tile subetanoe, sdoble m water. Tbe watw waa not renderad 
acid by it, nor waa a pred[Htate fonaed in the lolution by the 
additioa of nitrate of nlrer. What thii wfaebue* ia, I know 
not ; to me it ia entirely new. Can it be an elcmentaiy body 
wUcfa originally doea not belong to our earth ? It would be 
piemature to answer tbia queadoa in tbe affirmative. 



On 'the Relations of Colour and 'JSmeU in the more important 
Families <^^ YegetabU Kingdom.* 

G. Bonisuu and F. J. Kohlbk have lately publiihed {in an 
imujgunil dimertatioD by thfl latter, Tubingen, 1861, Svo) die 
reoilta of aome rery intareating inveBtigationa mi the rdationa of 
oriour and «m11 in die mtae important faoiiliei of the Timetable 
kiNgdom, and hare tbrowti much light cm thii hitherto little 
cdtivated field. 

Tbey examined tbe reUtiooi of the flowers of 4S00 pbnts be- 
longing to twenty-eeren diffluent familiea, of whieb latter twenty ' 
were dicotyledonous, and seven monocotj'ledooous. In twenty- 
one of tbeaefanuUea the whole graera and species arecoo«d«w), 
in BO flu* 86 particular iafonnation ooukl be obtained ; and in six 
the more important genera were eabmitted to m oureful auunina- 
titm and calculatitHi. 

Among tbe monocotyledona tbe following natural familicB 

• Extncted from m work entitled, " 0eber &m licht Torzugnrrfie fibff 
dtoChmlickeB und PhTriafa^s^n WiiMeffa daMsthM," br Or !«*• 
STstooftfartaiB. 
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msn iDveMigated ; — The JJilaoex, Dec. ; the HemeracdOidcK, 
Dec. ; the AmsTyllidese, Dec. ; the ScilIeK, Beichenb. ; the 
liideae, Dec.; the Snailacev, Dec.; aod lastly, tbe-Canftas, 
Dec. On.the other hand, amon^ the diootyledons were more 
especially the Jaaminese, Dec., the Solanacee, Dec., and'dut 
GeBtianeee, tc^ether with eeVenteen others which were Dot bo 
extensively examined aa the three first, vix., the BoragineK, the 
Heliotropiae, the Lysimachise, the Primulaceae, the PoIemoniK^ 
the Convt^TulaceK, the Caatpanulacese, the ViolariK, the Lrai- 
ticularie, the Sarmentacea;, the Stdlatte, the Bosacea?, the 
Banunculaceee, the Papaverace«, the NymphKacev, and the 
more important genera of the Scrophularis and Cruciatw. 

The above-mentioned families of the monocotyledons' have in 
general a greater tendency to Sdw«« of the white and ydknrish- 
icd series of tints than those of the dicotyledms. Blue flower* 
iDg species are much rarer among the first than the last, whe r e a s 
the monocotyledons include a much greater namber of odorife- 
rous species. The families of the Lilies, the Hemerocallidese, the 
Amaryllideie, the Scillee, and the Iridese, contain on an average 
14.2 per cent, odoriferous spficies, whereas the families of dico- 
tyledons cited above contun only 9.9 per cent. 

Among the already men^oned five families of monocotyledms, 
the Amaryllides contain the lai^ert number of white flowering, 
and at the same time of agreeably scented qiecies. Of 100 
species there are S8 which are white flowering, whereas tbe 
blue flowering spedes seem to be awanlii^; there are S7.8 
pw cent, odoriferous species. The Iridese, on the contrary, have 
rarely white flowers, and odoriferous species are seldom met 
with, there being only about 9 to 10 per cent. There are many 
blue flowering species (19 percent), and only 11^8 per ciait. 
having white flowers. 

The Rosaces are, after the Jasmines, the richest among the 
imviously enumerated families of dicotyledons in white Aomr. 
ing and odoriferous planta. There the blue colour is entirely 
awanting. In 100 species, S6 are white, and IS.l are odorife>> 
rous. Tbe Campannlaces, Gentianee, and Fapaveracee, are 
the poorest of the dicotyledonous famities ia white and odorif^ 
rous speoea. Amtmg the two first th«e are ntany white^ower- 
n^ *pcoes, and ammg the last many vblei>flowering spetiea. 

>ogle 
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Tb C(Nt6nB this obsemtion, I may state, tint there are only 
4^10 spetJes Id 100 having white fiowen, and hardly 1.2 in the 
Miae number powesnng a smell. If we arrai^ the coloar reht* 
tioBS in a genora) table, we have the following resulta : — 



BTOrUMBoMIfc 

White, 
Bti, 
TkW, 
Bla% 

GfMB, 

YeUow, 
OnagB. 
Brow., 


U93.3 ■pedei, 




6MJ 


961J 




8.8 



Hence it iq^Kars, that white ia the most extensively distri- 
buted colour ; and that among the etdoured flowers, red, yd- 
low, and blue are of more frequent occurrence than the three 
intcraiediate tints, — violet, green, and orange. Of the three 
principal odours, y^ow is the most abundant, but Mue the 
rarest; while, o! the three intermediate colours, violet is dte 
most frequent When flowers occiu- having a green colour, 
the tint is generally not pure, but is rather a dirty yellowish- 
green ; ioF, indeed, a pure green, in flowers, is an extremely 
rare i^ienomenon. Xt is also remarkable, that brown and 
hlack, which do not present themselves in the optical Bpec. 
trum, are rare in flowering plants. 

If we proceed in regard to the relations of smell in plants, 
in the same manner as in those of colour, there results the foU 
lowing gmeral view, from which it may be remarked, that the 
few black flowering species can be brought into the calculation 
only by deducing the general mean. 



WUte, 


1I98.a 


Red, 


ns 


YdjQW, 


»fil.3 


Blue, 


«g4.fi 


Greet), 


163 


Tiolet, 


307.6 


On^, 
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Brown, 


lU 
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It is thus evidait. that m the white-flowering tpeas» m inmt 
numerous, bo are they the most generally odoriferous. Among 
the coloured flowers the red have the greatest tendency and die 
blue the least to the fonnatioo of odoriferous substaDcee. Ob 
the average there is only one odoriferous species in ten. 

If we further separate the species having an agreeable from 
those having a disagreeable smell, we obtain the following re- 
sults :— 











MKWUMclMtftUieDlMDl 


'isa." 


■BSi- 


•^ 


HnliVa 




' 


5&" 


KKk 






1193.6 




12 


li-M 


1.00 


tt«i, 














ITeUaw, 




Ml. 3 


Gl.l 




6^3 


1,W 


ahM^ 




egft-s 


33.3 


7.fi 


3.gi 




<nA . 




MJJ 


17JS 


&0 


a« 


1.06 








10.3 






1^ 


3^ 




M 


1J> 


9.9 


2.00 


i.00 


Bi^ 




lU 










Coloured-flower. 
iD|!>ltog«hEr, 


l^. 


ISM 


4M 


asi 


IM 



From this table it is apparent that whiterflowmng pJonto an 
much more frequeotly agreeably perfumed than adoured Sower* 
ing ; for, ia 100 white-flowering plants, there are,4n an average, 
14.6 having an agreeable smell, and only 1 having a diaagree- 
able ; whereas, in the same uumb» of coloured^Dweiui^ plants, 
there are 6.3 having sn agreeable odour and 1.4 baviilg a dis- 
agreeable. 

There are therefore among the white-flowering [dants a greater 
number of spedes having an agreeable smeU, than among the 
coloured-flowering, in the proportion of 63 : 116 ; on the con- 
trary, among the ooloured-floweriog there are a greater numb^ 
of plants having a disagreeable smell than among the white- 
flowering, in tbe proportion of 10 : 14. 

The individual colours exhibit further the feUowing differ- 
«ic^ when the flowering odoriferous species in each colour are 
reduced to 100 agreeable smiling species ; there are, according 
to the above relations, in the flowers of 100 agreeable smdliag 
$pedet'. — 

DigtizedoyGOOgle 
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HBTiRg»«!UU«ebiir - &S b&ving a ^H|peiM)Ia odour. 
»»....... red . 12.2 ,„,_ 



blue 32.2 

Tfalet 84.2 : 

green 84.2 

OrcalouredilotrenBltagBther, 3t.7 

The orange and brown flowering plants seem to possesB a 
larger number of duagreodble than of agreeaUe smelling specie. 
Among 4S00 species examined, there are two brovn plants, 
which are odoriferous, vix the Delphinium tmte, I*., and the 
brovnish-red flowering Scroj^ularia equatica, L,, and three 
odorirerous orange and yellowiBh-red Bowers, the Nicotiana glii> 
^oea, L.,' Alestds uvaria,' L., and Verbascum terdflorum, 
Schrd. : the last alone has an agreeaUe smell ; the others hare 
a disagree^le odour. It is well known, and sot on that ac- 
count the less remarkable, that the great genus Stapbelia, which 
so freqaently exhibits flowers of a yellowt^red or yellowi^ 
brown colour, includes so many spedes having a disagreeable 
odour, often like that of carrion ; further, that two i^jec^ dis- 
tinguished by thnr peculiarly oSennve odour, viz. die Arum 
divaricatnm, W., and the Asanim europiemo, should possess a 
daric browD passing into violet condla. 

We perceive, then, from these details, that white flowers are 
for the most part and especially sweet smelling ; but the family 
<^ the Cruciatss is in this respect an exception, for many of the 
species have noo^oriferous flowers, whereas tfiey posaeu as a 
compensation a tran^ent sharpness, as in the genera Cochle- 
aria, Lepidium, Cardamine, Thlasfn, Stsymlnium, Sepebiera, &c. 
Among the mondcotyledons, we observe the same thing m the 
genus Allium. 

Afler having deduced these results from the species conat- 
dered collectively, the authtx^ take a general view of the larger 
genera in regard to the retains of colour and smell, in which 
they separate the genera of each. principal colour into three di- 
viflons, according to the di&resit proportions of white in their 
flowers; they then enumeiBte together the whole q>edesof each 
colour; and thus calcul^e the number of odonferous qiecies 
wbich occur, taking the mean of 100 species. 

The genera of each division are again arranged sqiuately. 
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according to their {HiRdpal colours ; the coloun next in abun- 
dance are added to each piinapal colour, ia order to ^scanam 
the greater or le» tendency (rf the leparaie species to this or that 
colour. This will be rendered more diatiact by the fbllomng 
taUe8>- 



a. G«ii«n wUdi canUtn 0— la per cent, white In their flowen; 
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Among 300 opedea there «Te 17 oiorilerwu, theretbre siiioBg 100 ■ 
of S,G6. 



t. OencTk which contain 12—70 percent. wUte in thdr flowen. 
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Among 963 g; 
13.09 per cent 



■ there are 136 oitaUmm, and h«Me uUag tlw Bcaa 
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a. Oenen whh^ cwbdn 7tt-^loe pw ccoL wblt* in their flower*. 
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Arnoi^ IS9 *p«dei there are S3 which are odoriferous, uid hence tddng 
the inetm 38.99 per cent 

2. Violet ftovftring gmtra. 
«. Violet floireriiig geoenwhich contain — IS percent, while in their fioiras.. 
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Of 24 species there is not one that is odoriferous. 
h. Tiolet flowering'gtiierkcODtRiaiiig 12—70 pec cent, white 



in tbdr flowers- 
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Of 230 species there are 6 odoriferoiis, and hence talcing the tnem 3.47 
•■ Tiolet flowering genera, coDtalning 70 — 100 percent, white in tbdr flowers. 
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Of 41 ipedM tiiere are 10 odotifenw^ aod hence t^qg t1 
per cent. 
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9. BtueFkvering OtMra. 
a. Blue flowering genew conhdnlng 0^18 per cenL wblta In thrirflowtw. 
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Of 220 Bpeciea there are 33 odi)riferouB,ftDd hence taking the mean 10,4S 

percent. 
B Blue iloiTETfaig genera, centatnii^ 7ft — 100 per cent. ii4ilte in theii' flowen, 
HeHotroplum contalni 4 odoriferou^BpeciealnSliand 13 per coiL blu^ 

3 red, 3 yellow, 73 vhite. Henee, taking the vean, then sre 1S.M 

per cent., odorl&niUB apwiea. 

4. Qreen Flowering Genera. 
• Green flowering genera, containing 0—18 per cent white in their flowen, 

and having a pure green tint do not occur | but perhaps the genua Helle- 

boniB might be rel^Tred to thia dlviaion. 
h Genera containing 12 — 70 per cenL white flowers. 
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Of 40 apedei there are 4 odori&rani, and hence 10 per 



*T.nl.Klglc 



. On Ae Cobur and SwiOl ifPUntt. 

B flewolag gentni wnUtning 70— IM per t 
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Of 30 ip«cie« there are i odoiifimiuii and heuca M pm eanb 
a Genera containing 0—18 per cent, irhlte in tbeir flovera. 
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Of Slfi spedea there aie 21 odoiifbroua, and hence 4.66 per cent. 
b YeBow BaweriBg Genera, contatning 12—70 per cent vhUe in tbdi . 
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ig 70 — IM pCTjceot. vUte in Ihrir flow«n. 
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In 73 ipedM there tre IS odoriferous, and hence 24.86 per moU 
' 6. Orange-Rai Flowering Omtra. 
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The two genera with — 6 per cent, white, contain no odori- 
ferous species ; the genus containing 33 per cent, white, con- 
tuns 8 odonf«ous species ; hence in the 3 genera of this co- 
lour there ate 10.71 per cent, odorij^ua species. 

-If wecollect the ^ief results of this arrangemrat in a gene- 
ral view, we obtain the following relations between colour and 
smell:— ^ 
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The increase of odoriferous species in proportion to the di- 
mjnutioh of c<^urii)g matter is evident in each of these prin- 
dpal colours, as hag' been already remarked above. This seems 
also to be the case in the orange-red colour, but before such a 
circumstance can be ascertained with certainty, new investiga- 
tions must be made^ 

It would, however, hardly have been safe to extaid to the 
whole vegetable kingdom &e interesting laws determined and as- 
certained regarding the 4SdO species whose colour and smell were 
•xanuned. . New and extensive invegtigalitHis .wen. ^Ul'indis- 
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pensably reqiufflte, but these have slrtady heeia partially car- 
ried on, fmd their results published in two essays, by the same 
able naturalists, viz. " InveHigationa reeardinff the Dittribu' 
tion qfColoura and Odours in theJamiUea t^the BiMacea; b^ 
G. SckSbler and F. X. jffi/Aw-, {Inaugural Diitetiatioti, 3V 
biagen, 18S1, Svo} i" and, " InveaUgatvms on the Diatribation 
of Colour a and Odours in theJamUieaoftke\AaperifblUB,Pr^ 
mulaeea, Convi^vulaceeBy CampamJacea, Roiacete, SimuiieU' 
lacete, PapaveracetB, and NymphtBaceee ; fry G, SckUl^r and 
Fr. Fell. {Inai^ural Diaaertatwm, Tubingen, 1881, Sw.)" - 

We shall here speak particularly of the family of the Rubio- 
cee, which includes plants containing extremely powerful sub- 
stances, diat are employed for medicinal purposes, for nourish* 
meat, and for technical uses ; and also species that are remark- 
aMe for their agreeable or disagreeable odours. 

Under the great family of the Rubiacete are included the 
fbllowing sub-families, viz. the Cinchonacese ; the Gardema- 
cese, Bicb. ; the HedyotideiE, Cham, and SvhL; the Isertiete, A. 
Rich.; the Hameliea:, A. Rich. ; 'the Coa^erete, Rich,; die 
Guetcardacex, Kunth ; the Federise, .Dec^ ; the CoQeac^ie, 
Dec. ; the Spermacoces, Cham. ; the Antfao«q3erme[e, Cham. ; 
the Stdlats, Ray and Dec. ; and the OpercularieK, A. Rich. ■ 

^U these subdivisionB contain 708 spedes of jJants, which 
may be divided, as to colours, in the fallowing manner ; and, 
for the sake of further comparison, are added t^results de- 
duced from the mean of several other families, according to the 
principles already communicated. 
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It is heaee ^paroit, tbat the Biihiacev contain, oa an ave- 
rage, more vbite flowers than thepteviouslj fixaniped families. 
Of the three principal cohmrs, tha Bubiacafc have the greaktat 
tendency to the dwdopment of red flowers, and the least to 
that of blue, — a result which seems to be connected with the 
occurrence of ted and reddish>broitD c<doiiring matter in thdt - 
roots and barks, and of vegetable acids in their leaves and 
£ruit» ; the last are found in the succulent fruits of the Vaugue- 
ria edaUt, Vahl ; Mormda cUri/biiat L. ; Ixora axxkuoy L. ; 
Ia!0raai6a,Jj.; GartUnia edulis, Vdt.i GeTopa Jmerioiuut,'L.; 
GenipaeKvienta,Lo\u:i; aad favetta m^Of'L.i iu fresh cq£^ 
beans ; in the leaves and flower-stalka of the Naudea orientaUs, 
Xiam., and Uttcarta acida, Boxb. ; in the leaves and stems of 
Qa&um veram and gracum, L. ; and in the barks of several 
species of CincJuma. If we now deduce from these and the 
previously communicated data, a general mean for the distri- 
bution of colours in flowers, we obtain the following results :^ 
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The TOO nure particularly examined Rubiaceie contain 88 
odoriferous species ; hence, on an average, ll.d per cent.; a r& 
suit differing ttomewhat irom the number previoudy deduced 
(100 : 9.9). Nearly all have an agreeable smell. 

If we divide the 83 odoriferous species according to the prin- 
cipal colours, we have the following result : — 
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If we examine the intermediate colours, orange, violet, and 
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green, ve meet with ao odonferous apeaes, or so few that they 
cannot be employed for general resultA. We perceive, agaiO) 
tlwt white plants have the greatett teudeocy to be odoriferouB, 

artA hi IIP pinnfp thp IpHHt. 

By deducing a general mean from the previously communi- 
cated observadma, in coniiection with the results obtained 
fitmi the Rubiacee, we obtain the following division of colours 
and odours :— • 
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Species having a disc^veaUe odour are rare in this fiunily, 
and chiefly in the genus Mephitidia, the colours of whose flow- 
ers have, however, not been very particulai'ly ascertained. 

In exaroining more closely the'spetues of this great family^ 
in regard to colour and smell, we find, as to the first, that white 
also predominates here, except in the Cindionea, in which the 
red coloui is the most abundant, for they conlain, taking the 
mean, 41 red Mid 58 while flowering species. The red is, after 
the whitej the most prevailing colour in the Gardenis and the 
HedyotideK ; the yellow in the Stdlate aod the Guettaidwen ; 
the blue in the Spermacooeee, which also include several species 
having a disagreeable odour, and which act powerfully on ani- 
mala. The Cofleacete have> next to white, the greatest tendency 
to red and yellow flowers, although some genera contiun also 
violet flowering species. The Gardenife and Cinchoneae, which, 
next to white, are chiefly disposed to red tints, contain the 
largest number of qtecies liaving an agreeable smell ; and the 
Spermacocese, which, next to white, have the greatest tendency 
to blue flowers, possess the fewest. 

By arranging the great genera of the Rubiacete for the caL. 
culation of their relations of colour, according to the rules al. 
ready laid down, we obtain the following tabular views : — 
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JM> On the Cohttf aitd SmOl ofPltmti. 

1. Be^flowering Genera. 
c S«cl-8owertDg giaen, CMitidiilDg 0—12 per cent, irhite, do not occut. 
b Bed-floireriiiggeiient «Hit<^niiIg 12 — 70 pec cent, white In their flow^ 
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Of 106 aperies, 12 are odoriferous hence 11.4 per cent. 
Red-fiowering genera, containing 70 — 100 per cent, white in their fioven. 
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Of 30 speciei 10 are odoriferous, thus giving 10 per cent ■ 
2. Violet. Fhwtring Genera. 
a VioletJowering genera, with 0-*-12 per cent whit^ do not occur. 
' 6 Yiolet-flowering genera, with 12—70 par w 



Li white in- their flower*. 
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Of 20 species there la not one odoriferous, 
e Tlolet-floweringgenera, cmtaining 70 — 100 per cent, white in tbtir flowers. 



rlolet-flowenngRenera, cmtaming 70 — 100 per i 
Of such the llubiBceie contain only the genu 
83 per cenL white, and 16 per cent. Tiolet. 

3. Blue-Flmeering Genera, 
a 31ue-flowering genera, with — 12 per cent, white do ni 



h Blue-flowering genera, with 12 — 70 per eenU white. To thla belongs the 
g^ius Spermacoce, which ,in it» flowers contains 81 per cent wbRe, S3 
per cent, blue, 7-7 per cenL red, and 7.7 per cent, violet We have al- 



ready mentioned ttiat it contain! rerf ffaw odoriferous species, there be- 
ing not I in 13 plants. 



4k Ortm-fmaering Omen. 
m Genera which.conttdliO^—I2peT cent xhite do not occur. 
'6 Genera in irhkh we obeerre 12—70 and 70—100 per cent « 
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In thefint of theaegenenlOpercenb are adortfeniui, uid in the bat 1SJ( 



G. YtOov-Jbnetring Genera. 
a Ydloir-flaweriiig genen, vitli — IS per cent, white. CmcUnelU vith 33 



b YellDw-duiTeiinK genen, which conUin 12—70 per cent, white in thdr 
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In 170 ipedm, 14 ue odorifergus, m. 18 per cent. 
t. Tellow imrenag gflsen vhich eontrin 7 — 100 per cent, while tai tbeic 
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Of thirtj-four speciet, eighteen »re odoriferous, equa] 02 per cent. 

If we collect these principal reBults in one general view, we 
have the following table : — 
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We also observe In this famitj an increase of odorM^rous spe- 
cies as the amount of colouring matter diminishes,— 4 leiqark we 
have several times had occasion to make in the preceding invetti- 
gations. In the last of the-quoted essays notice is particularly 
taken of the relations of colour and smell in the fhtnilies which are 
most abundant in our climates. By including these families in a 
general view, and arran^Dg them according to the relations of 
th«r odoriferous species, these being reduced to a per-centage, we 
obtain a nearer approximation to the more general distinctions in 
r^ard to colour and smell. There Sower in the mean of 100 
species, 
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Of the families here enumerated, the Nymj^teaces and Rosa- 
'ceee contain, in {Hxiportion, the largest number <^ white flowrripg 
species, and the Papaveracese and Campanulaceae the fewest ; 
the two first include at the same time the largest number of odo- 
rif^tws specie*, and the two last by much the Emallett, and of 
these serefal hare disagreeable odours. 

The Primulacese and CtmTolTulacefe are richest in red fiow- 
ering species. In the first many have ydlow flowers, and in the 
last many have bliie. f The first are richer than the last in plants 
having an agreeable smell. 

The Campanulacew are richest in blue flowers ; then follow 
the Asperifolia:, which have at the same time a much greater 
tendency to white and, yellaw ficweis i the last alao p ow i pi?'' a 
much larger number (^plants having an agreeable odour. 

Lfttfly, the RanuncLdaoeae, in the genus Ranunculus, have a 
great many yellow flowering species ; but most of the other ge- 
nera flower in the tints of the bhiish-red colour series ; tbey oe»> 
twn few odoriferous species, and of these many in proportion 
have disagreeable odours. 
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Mairaet ^ a LeIUr* Jnm ffu MigH Hon. J. H. F»m»», mrit- 
tenjnm Malta to Dr Dttvgy om ffte aubjeet tf a Natural 
Phmomm>im rateK^diacaoand in the neighbourhood cf^ 
FtBtLf CoiDBnuiicated by Dr Datt.{ 

You may recollect my attempt at forming a kitchei^gardcn 
at the Fieti by leTelling a {oece of rocky ground at tlie tc^ of 
the hill ; it has led to a discovery which is very extnordinwy« 
and which to every person who has visited it appears uoac- 
coimtable. 

Near the Carruba tree, which you may rcaoembet oa yov 
right hand at the top of the new fli^t of stepG, a piece of rod: 
bad been left untouched for fear of injury to the tree ; at 
length, however, we ventured to remove this last remnant of 
rock. It was found to rest on a body of day, about twcntj^ 
seven feet ta lei^lb, and (at the surface) about fifteen in width. 
Aa a welcome addition to the scanty collection of soil whid 
had served to cover the rocks and stones, one-bslf vi the 
length and the whole of the width was excavated to the depth 
of about twelve feet ; but in doing this, stones (one or two of 
them aa big as a man's head) were found imbedded in the clay, 
evidently rounded by the action of water ; others were found of 
a laminous texture, in which all the crevices and interstice* 
were penetrated by the day, dewing that this same clay 
(though it had now become so hard, aad dense, and heavy, aa 
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pfeMrf to addTesa to Be, nlating to cntafai ga Bh a fc ii » [ jp x nuK«j« natoitj 
oUcovered m Malta. One Important poiat of inquiij to which thej tMiii to 
lead Is, tlie coanection of the Iiacea of hunuui art with Indieations of great 
di—BM in th« ^jikal cmditlv of tbaawfiMf and nfinitttiil whk oUwr 
facts relalive to Malta, the; nun possibly wamnt the conclution, U«t ?llalta 
ma inhabited by man benre the KToat eatastie^ift took pUM to whkfa It 
owe* iXa preaeDt fana, and bv wli^ it pii^ Imtm baan acnanted fraw Ike 
continent. The bone noticed bj Hr Frere in his letter, la toe opinion of U. 
C»t,t<>wbonI hai*eaulMKedU,ianRdMUr' pmtionortbe nllitt of a 
rundjuting miwial rfhann agntitu 1 uave t ^n^r*^"* ^ Ur ^hCT"1 i ^^^Ti "p^ liave 
found It in composltlcHi very wnUar to the bane of tlie baiie.breccla, which 
ocencB bi mMr parts of Ih* iharas •r iWlIadltomMK. RMlsti^ dMy .r 
phosphate of lime, without anv animal matter, and with a laner proportioa gf 
carbonateof Bne than exists ta Tecentboiie._Z>rl)aivte(i&Mirfett#JMMr. 
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to be with difficultj broken up hy a strong num woridng with 
• {»ck<axe) niut at one time have been in a fluid state, mMt 
pended probably in.abody of turbid water. 

M<n%oTer, the sides of the rock, fonmng a stwt of irregular 
fiiiuiel in which the day was contained, eijiibited on one side 
(the side which may be called coocave, and which as we de- 
•cended was found to be vaulted and overhanging) iodicatioiw 
distinctly suggesting, even to an unpractised observer, the no- 
tion of thdr having been formed by a rotatory action of water ; 
and that this rotatory action had probably originated in the 
rush of water to some great cavity below, forming a sort of 
whirlpool. Indications different in appearance, but equally 
bearing witness to the violent action of water, were observaMe 
on the opposite, or what may be called the convex dde, Uie 
form of which might be described as resembling a portion of an 
inclined cylinder, or of a cone ; striped, as it was found to be, 
from top to bottom with deep longitudinal furrows, shewing 
that the direct downward rush of water must have taken place 
on this side, while on the opposite and concave side the rota, 
tory action resulting from the contraction of the lower part of 
the rocky funnel had left its traces in a series of horizontal 
furrows. 

It followed, therefore, as an obvious inference, that the taa- 
nel upon which we had entered, would be found to penetrate 
through the whole depth of the rock. The work, therefore, 
was continued, partly from curiodty and partly for the chance 
of finding water, till it was brought down to the level of the 
sea, a depth of sixty-three feet from the surface ; when all fur- 
ther operations were stt^ped by the influx of water. But the 
existence of a contioued cavity filled with day, and extending 
in a downward direction below the surface of the water, was as> 
certained by the facility with which iron-bars could be thrust 
down into it, for the water was not found at first, but flowed 
in gradually as sowi as the fissures of the rock v&e left uaob- 
structed by the removal of the clay. 

If my repral had ended here, it would hardly have been 
wiwth while to ^uble you with it; but the only organized 
substance which was discovered is a fragment of bone, whicb I 
Bcnd, in the hope that some of your scientific frjends may be 
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able to deterarine the genus or species of animal to which it be- 
loi^ed. It vas found (after ve had been at work about three 
weeks) imbedded in the dense and tenacious clay. But a mora 
anguliir discovery was made a day or two after ; a piece at 
hard and very heavy stone, about four inches in length, and 
two and a half in width. It was irregularly fractured at the 
back and at the edges, but on the other and larger side reduced 
to what may be called a smooth surface ; that is to say, smooth 
with the exception of the traces of the instrument which had 
beoi employed for the purpose of giving it an even surface ; 
these traces are very distinctly observable upon it. This stone, 
like many others which were found imbedded in the same d&j, 
was covered with a black fuliginous vamtsh, a mark of au- 
thentiaty which, if I had had any suspicion of the good faith 
of lhe wiH-kmen, woold have been sufficient to remove iL It 
waa entrusted to a lapidary, who has carefully pcdished one c^ 
the edges, the rebt of the stone being left in the state in which it 
was found, with its varnish untouched. He declares it to be 
what they callajMefniduni, of the hardness of a jasper or hone. 

Stones exactly of the same quality have been procured for 
me by favour of the lapidary above mentioned. They were 
found near St Julian's imbedded in a red earth. Having exa- 
mined their natural fractures, none of them were found to bear 
any resemldance to the surface which I supposed to have been 
prodnced utificially. 

Chalk is nowhere to be traced in the existing strata of the 
idand, but nodules of perfect chalk occurred frequently in the 
day ; it i« singular, however, that no fragment of flint has 
been found to accompany it Another circumstance worthy 
of remark is this ; that a slip at the rock is distinctly percepti- 
ble, extending from top to bottom, at the extremity of the ma- 
jfHT axis of the whole cavity ; the rock itself being unbroken and 
perfectly solid till we descend to the level of the sea, where we 
find it broken and disjoined to such a d^ee as to have occasioQ- 
ed great difficulty, and made many precautions necessary for 
the safetyof the workmen : this disruption must have been ante- 
rira to, or at least coten^rary with,' the rush c^ turbid watet 
in which the day was suspended, since in nearly all those places 
wbere the rock is discovered to be in a hn^en and duttered 
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state, its interstices are found filled vith this hard and tenacioos 
clay. Another circumstance might be meotioneiJ in confiima- 
ti(Mi of the former ccmelusion that the whole of this clay had 
been suspended in a torrent of turbid water. It was found, 
that in lateral caTitiea {wMdi would have escaped the general 
rush and pressure of such a torrent) the clay did not c(nnplete<- 
ly 6)1 the whole of such cavities, and was taken out in a loose 
granulated state. There is tme circumstance, wiiich seems to 
imply a Tery long contintied action of water, or more properly 
speaking the same action imewed after long intervals. The 
rounded stones above describe^, •* one or two of them as large 
as a man's head,* must have been brought there by a torrmt 
of water ; bat it is impossible that they could have remahted 
in the place whidi they were found to occupy, only twelve feet 
from the surface, UDless the turbid water had, at the time when 
they were brought there, already deposited a mass of mod 
firm enough to affi>rd them support, and to prevent them from 
being bcMne by their own wdght to the bottom of the cavity. 

I now come to a circumstance which, except to an actual 
spectator, might make the statement and inferences above raen- 
tiooed appear wholly fallacious and mcredible. Accordingly, 
even to an actual spectator, it has usually been the last which 
I have pointed out. I have said : " You see immediately be- 
neath yourjfeet the straight furrows stretcbing dofwnwards ; you 
see the horizontal furrows on the side opposite ; in neither of 
them are there any salient parts ; but every angle ei^er in a 
downward or horizontal direction is worn and rounded off: 
you see fijrther down little niches and cavities worn out liy the 
rebound of the water, and becoming gradually deeper and more 
matted, as you descend to those parts where the ro<*y ftin- 
nel is more straitened, and where the resistance and reaction 
must have be«i greatest : In short, all the undoubted traces of 
a rush of water pouring down the cavity from the side on which 
we ore standing. Now, let us tOTti round, and look far the 
higher or equal levd Athu which this m^ of water must have 
proceeded. It has ceased to exist ; you can see nothing behind 
you, but B declivity leading down to a Imm<^ of the present 
harbour.* 

This, therefia^ is one of the Uk^ enigmas ii4tfeih are (^ fre- 
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qncDt oceumeim Id geology, sai which are usually (and in the 
present state of scJoice |)erbapB justly) overlooked by those ob- 
servers whose attention is more properly directed to general 
And compr^lflisive tacit. 

The single CBcamstanoe, however, of the diEtMv«ry at the 
traces of human wtvkmansbip fai the atuation above described, 
is siMcient to |dae6 it in a distinct class. If the frozen ele- 
f^ant dt Iberia had been diBcovered two hundred years ago, it 
Would have given rise to a namb«' of vani and fanciful theories. 
It now finds its just and proper place ^ being ctaased apart, as 
a separate and (in our present state of knowledge) an unac- 
countable fact, awaitmg its solution from sudi ftitnre £sco> 
veries as chance or science Why produce, tmd which it may con- 
tribute to confirm or to illustrate. In the same manner the dls- 
tcfrery (which I have been endeafTimrtRg to describe), tiioagh 
not immediate^ availabte for die scjution of any question ac- 
toftUy in diacuflsitH), or ev^i likely to be dfscnssed for some 
time to come, appears to me so singular and unnsual as to de- 
sore at least to be distiiictly authenticated and recwded. With 
tins view, wishing that scientJfie strangers who may happen to 
pan tMs way i^uld have an c^^iortui^ty t^ viating the spot 
while the traces of every thing are fresh and distinct, I hope 
you will not tiiink that I ttke m unwarrantable liberty with 
your name, if what I have written is communieated tto this 
portion of the puUic in the easiest and most obviotts way, being 
printed with its Italian translation in the Malta Oaxette. 

Some Conjectures rtgarding ^ Great RevohiHoaa which have 
so changed the Surface ^Switzerland, and parHcuiarly that 
of the Canton ofVaiid, at to give rise to its present Aspect. 
By. P. ns CHAKPENTiKn. 

Tbbex wh fimactly « tnne when the whole erf Switzetfsnd 
finned part of a vwt ocean, which comptetely envdoped the 
terrestrial globe. The level of this sea, that is to sa^, the- di»- 
tanee from its smface to the centre of the earth, doetf not ap- 
pear to have undergone any Easible chat^ ; fat we moat sot 
attribute the appearance of continentB and ialaud« to its low- 
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ering, but to a BubterraneaD fisroe acting fnwa bdow upwards ; 

and tbis appeari evident from the wbole tenor d geok^ical 

observations.* 

The portionH of the bottom of this sea which are nearest to 
tbe canton of Vaud, and which seem to have been the Snt 
raised, and laid dry, are the Voc^;ea, wiU) the vay amall gnmp 
of the Alps of tbe Valais and of Savoy, extending from the 
base of the X>ent de Morcles as far as tbe Tarentaise, in tbe 
direction of the valleys of the Trient and of Chamouny, as they 
exist at tbe present day. 

Several ge<^gical facts render, it probable, that this fmna- 
tion did not form a continuous maea above tbe waters ; but ra- 
ther a series of islatids, running in a line from north-west to 
floutb-easL 

At this distant epoch, before tbe earth was so much cooled 
as it now is, these new regions must have had nearly tbe same 
dimate as that which is eiyoyed in the present day by the 
countries situated between the trofHCS. Thus, the vegetation 
which was quickly established on tbem^ had the character of 
^t now observed tni tbe islands of tbe Torrid Zone, as is 
seen by the vegetable in^ressions preserved in the clay-slates of 
Erbignon, Salvan G4troz (valley of the Trient), the Gol de 
Balme, and the Tarentaiee ; for these impressioDs are chiefly 
of ferns which are for the most part arborescent, equisetaceci 
lycopodiaces, and monocotyledonous plants, but which differ 
from tbe species, and even from the genera of the present day. 
The con^derable thickness of tbe deposits of anthracite con- 
tained in this formation, at Outre Bhone, Servan, Servoz, and 
in the Tarantaise, indicates that this vc^tation was vigorousi 
apd that it lasted a long time ; because these carbonaceous beds 
are evidently the product. of that ancient vegetation wbose 
forms have perished. Tbe destructbn of these accumulated 
vegetaUes was the result of a violent pressure of tbe rocks de- 
posited on tbem by lata: revolutions, and perhaps ala> ot a 
strong beat, to the action of which tbiafonaation seens to have 
beoi afterwards exposed. 

It af^Ksrs Uiat;this primitive sea, if I may use tbe cv p tmi 

■ 8m tha woAs of Vod Buch and EU« de Bmimont on Uw sultfect of 



Dig tizedoy Google 



tAangtd Ae Su^fhee ofSwibKrkmd. 89 

noi, WBB mud) sMlower in tbe odrth and west of the canton 
than tawards Hks Bmitb and east, or hi the direction of the 
Alps. This conjecture is founded on the fact, that th6 rocks of 
the Jura contain infinitely more ffpedes and in^viduals of ma- 
rioC testacea' than the same rocks in ^ae Alps ; and it is wcfl 
known that' molluBcouB animals ifiminiA in number in propor- 
tion to &dr distance from the shores and shsllows, and to the 
increased depth of the sea. The northern and western dial- 
low, of which we are now treating, is a limestone, generally of 
a lif^t yellow, disposed in beds, and containB a prodigious 
qiumtity of marine remains. 

It was also, in its turn; raised and pushed up above the sur- 
face G^ the water. This immedBe mass of formation, break- 
ing up into long stripes, formed those chains of mountains pa- 
ndlel to each oth«-, of whidi die wbde goes under the name 
of Jura.* 

But this country was by no means elevated all at once to 
Ae absolute height at iHiich we now find it above the ocean. 
The sea stSl washed the bases of those new mountains ; il 
even entered into several of their valleys, and deported in 
them rocks of a new-order, known under the name of tbe chaOc 
Jbmution. 

At some djstaaoe to the aonth, and sbwlly befoie tbe tou&ve- 
vmti of the Jura, or more probably at the same epoch, a 
pretty considerable formation likewise appeared above the wa- 
ters. It comprehends tbe chains of mountains of tiie Mont Ar- 
vel (above Roche), of Naye, the Verraux, and the Mbl^soil. 
We are entitled to suppose that those two ^Ji^tcemens are 
coDtemporAneous; because'the rocks proper to the didk forma- 
tion, the deposition of which followed immediately after the 
Soutevement of the Jura, are not met with on the mountains 
which we have named, and which were therefore Above the wa- 
ters' at tbe period of that formation. 

To tins gnat convulsion there succeeded an interval of repose^ 
dutingwhtch the riKwes of the sea, and the dry land, were peopled 
. by a certain number of amphibious animals, of difiereut shapes, 
some of which were gigantic and of singulu forms. An infinite 

■ According to the rueuxUiei of tS. Elie de Seaumcnt, tbe Cot^ d'Or la 
Bu^iud/, snd Mount Filu In Fora, wc» rdtcd A Uw miqc spoch. 
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number of speoea of BumeanioiKUpaiibed, and wererapUoed 
b; b^T^ whiob did not previously «xitt : uuoog tbe latter wen 
fishes are net with. . 

We canoot deteimiae the duratJon of diis peciod of itpoBB, 
but st&y thing leads to the oonduaion that it waa troubled by a 
new catastrtqibe — the touJiffemeai of our calcaFMMw Alps. This 
powerful coorulaioD was not limited aoldj to these lafit; it reach- 
ed the Jurat I*^yit>S it <hiUBt ocmptetely dry ; or in other w(»da, 
elevati^ it to a still greater height, so that the ms retired fnna 
the valleys which it had hitherto orerfiowed^ and exposed the 
chalk it had deposited in them.* 

At this epoch the chaUt formed the bottou of the sea, and as 
its thickness waa not nearly so great as the height of the Alps 
above th^ base, this rock forma only the summits of these 
oumntaina, whilst the rest beloi^ to the Jurasac limestone, 
which in its lower beds belongs to the Lias, and in its upper to 
the Oolitic formation. But, owing to ^^v^^'ffld■™f■J ruptures and 
ioulevergeiaeiu, the chalk is in many pkoea deatroijred, whi^ 
at the same time it makes its appearance at ytfydiffi»wit bei^^; 
and in podtioDs where it could not befiiuod if those JoattceRWiw 
had haf^iened slowly and without violeDoe. 

However, neither the Alps nor the Jura had attuned by this 
new catastn^ibe the beij^t whidi they were afterwards to reach. 
The sea did not retire oompietely from the country ; it ttm ex- 
t»ded an arm between the two cbaios. 

It is in this canal or strait diat we find a new formation of 
rocks, and a new creation of genera and q^eties of animals. The 
rock which the sea d^ionted at that time is of a sedimentary 
structure, that i» to say, it is extended in beds, and is composed 
of fragments of pre-existing rocks united tcigetiur by a cemmt 
which is sometimes argillaceous, someUmes calcareous. When 
the fn^^ents ore very small we know it by the iwtne of Mo- 
lasse ; the fragmenU are geaoally pdiybe^al* and tbe cem«tt 
8i;gilIaceous. 

' Chilk which in many localities, but not within the Canton, ii white and 
fiiable, ifl with lu generally ofa deep grey colour, aiid of auffident hardnMB 
to'Tecetre a pretty fine poUdL It can only be Tecognlied by the natme of 
tlieaigittiebo^ea. which it coataiiu, aad whicliwe tbeiqmeu tboM af tbe 
white ud fiiahle chalk. 
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When tlicae frsgants ve lu]ger it b«axiies the ^[OinjHhoftte of 
Bfut^oiut, tad the Nagelfivh of the GcnuoB. Oviog to tfae 
size of the fragiiieiite,ia this iDstaoce, thnr Sana and nature are 
eetily recogniaftble. We find tliat thejr are rubbed and iDunded 
exactly like the pdobtes of our rivers,* that a great number of 
them bdoQg to rocks which are found m tUu in our Alps ; but 
that t^re are alao many which have been dnived from rocks 
that would be sought for in vain tfarougbout Switzerland. 

This remarkable fact, joined to the arrangement of tboaecoi^ 
glotnerates which are generally found situated at the foot of the 
Alps, imd which only assume the form (^ Molaase when removed 
to a oert^ distance from them, renders it probable that idl those 
materialB were furnished by the first JouievemetU of the Alps 
thcauelvee;. They would in that case be the ddxis of the zoclct 
wUch, during that terrible catastrophe, were fractured} hrolcoOf 
rubbed, and triturated in a thousand different ways. Several of 
them must have been torn from great depths, and from rocki 
whidi our valleys have not reached, and whieh ooasequently our 
Alps have not exposed. 

Beds of lignite (a spedes of co^) accompanied by ramaint of 
molluscous &esh water animals, and even by some spetaes of 
Mammal, shew, by their presence in the interior of the Mo- 
lasses th^ during the ^och of the formadon of the latter, the 
sea retired several times and left tius ftvmation diy ^ and this 
for a length of Ume sufficient to permit the fwrnation of fresh 
water marshes, the estaUishment of vegstatkui on theDi> and 
an order of things fit for the creation of terrestrial animals. It 
is ioqxMsible to determine whether these retirings of the tea took 
place in consequence of a lowering of its level, or, as af^eara 
more prt^Mble to lis, were owing to a slight momentBry louiioe. 
m«n< of the fonaatioD, wtacb, smking down afterward^ was agaia 
submerged. 

During the q>och of the fcrmation of the MoUsbe^ the par- 
tion of Switzerland in which our canton is included formed 
part o£ a vast idaricL This country was bounded cm the north 
and north-west by the southern chain of the Jiu« ; and <»i the 

* M. Studer, in his clasdcal worl on the Molasse, hu perfectly explained 
the cause of the difference of form in the large and nnall ftagmeuta. 
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south by tbe arm <^ tbe sea, that separated it from dM Alps, 
wtiich at this period had not yet attained their entire devatkm, 
and presented nbne of those great rents and aharp peaks d^ 
servile at the present diay. . A long sandy f^n extended be- 
tween the BM and the Jura. As it enjoyed a dimate sufficieaf- 
\y mikt to produce' palms, which is jMWed by theimpteaaiona 
of ChamKrops found in the interidr beds of the Mdasse-at 
Lausanne and near Vevay ; it was iohabited by serovl qiedea 
^ Mammalia peculiar to warm ooiuUiet, but di^-ait from 
any which now exist. 

All conjecture as to the duration of this atateitf repose would 
be ebmpletdy bypotheticaL W« only know, by tbe obaetva- 
tiott of the geotogicol pAtenomena of Switeeriand, that tMl tran- 
^[dBlily waa f<Jtowed by a most extra<»dinary rev<dution,-wUch 
caused the sea to disappeu' entirely from these countries, ek- 
TBted Ute JUpa to a height infinitely greater Uian tiiey had pre- 
>i0ualy attained, dunged their climate, f<»med the present 
vall^s, and gave to the country pretty newly tbe aspect it ex- 
bibits at the present day. 

This oUaclysm was occasioned by the appearance of 4he 
granite. Two vast granitic masses rose at the same time above 
Ifae waters ; the one in the Haat Vakntt and the other in Sa- 
voy.' ft is especially this 'last which exercised the greatest iil> 
fluence on Western Bwitsnland: It ctKnprdieiidb the whi^ 
eoormous mass of ftMopatfaic rocks, whose highest summit is 
iMmt Blanc^ and wbidi readies our canton near the thermal 
qiriiiga of Lavey. ■ 

- This granita opened a passage AnMigfa the gndss, the mica- 
AHou, and the other taicoae and slaty rocks which lay imme. 
diMdy under the limestone c^ our Al]^" It elevated them dl 
ta a height ccnnidraBbly greater than that of the present Alps. 
Tbe rents and dislocations produced by the 80ulh)emerU and tbe 
raptured these sc^d masses, as wdlas the partial aubaidings 

. * Out nort celdnUd jsolqgbti nigiid ga^M, ndcs-daU, tnd otlw 
•UBlogoui locki of ■ ilat7 itnicture, u bartng been daporited b; and in wt> 
ter i but u btvlng aRenrRrds, under the double influmce of ezcenlve faeit 
nd ft coBsldenUe premn^ completely changed thdr nature, and retatped 
Botbii^ of their oil^nal condition except tbe fiat; i tructui& KolwVljr tUi 
dtauRa took plKfl long befise the MMUtMwaf of Um Alp*. 
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ttid^sRldilgs 6f ^ rtwed bonda of rocks, gave na^ to (h(^ 
khids of crerk^s and rents in the form of furro.Hs; which -*$ 
d^oi&ioale aofi^. This revfdutioif was tbe last, up to tt^ 
present t^ine^ vbicb changed the Burfaoe of Switzerland. It 
fenned the existing valleys, and, in a certain de;p«e, gave to th^ 
-moiditnos the aspect which they now ^thibit. It changed the 
dhnBtej caused the disappearance of the anci^t vegetatilxi, and 
thediestniction of the animals which, until that peripd, had inha* 
^ted Switserknd. Finally, it produced the conditioas necessal^ 
fw the existence of the <»-ganized beings which now adorn axA 
■ahnnte this'beautiful country. 

: Great masses of rocks fdl back into the rast crevices, whichi 
having remained open, f<»m our principal valleys. When the^ 
detached, masses Were not completely covered by the alluriuip 
which gradually filled to a certun height the bottom tn* schI of 
die -fissures, tfiey became those isolated rocks, presenting great- 
er or less escarpments, which we are astonidied to see ridng uj> 
in the'cetitre of some vallbys. That of th6 Rhone presents se- 
veral ' striking examples, as at Saint Tryphon, near OUon^ tX 
Mont d^Horge,. and at ToorbiUon, near Sion. 

Moreover, by this same catastn^die, vast portions of rocit 
were sunk to so jpmt a dq>th as not to i^ow of the subsequent' 
albivium filling up thehoUowsf^dihadnsultedfrom it; thesa 
btt, being afterwards filled with water, produced those lajceB 
.which give a, peculiar charm to Switzerlacd, and of which the 
moat beautiful, if not the most extensive, embelhshes our caotobi 

These partial subsidings, which produced our lakes,, and ,a 
.numbn- of aeoAens and changes of level, either in the plains; 
.or.. in. tbe mountiuns, were by no means considerable; and, in 
particular, they, were much less important in thar efiectsithui' 
lhe.geneiBl subadence, whish the. whole raised mass seans^to 
.have undo^ne.. . , 

Fm.evMy^^thing leads to ihe ecmduaioa, ^at, at this c^ioqh, 
not only Hd^ Alps, but also the Jiira, and die formations whicK' 
separate those two systaus of mountutis, were affected by this' 
astonishing revolution, and, all raised much higher thaii.they, 
now are. Such a commotion must faaye oauaed im^Mise dif- 
:|> hwro ni|i ft ditlpmtiiHiBjand thefomati(n-<»E-bollews ai)|i.;W< 
.vMes;-Tbe nttUd mass' >miMt'then'h«ve-UBdci9toei^;4aiba>- 
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ieace, or a 9ort of tatsemmt, until ail ihe parts viiicfa irere ill 
supported or ill placed, had taken ^ir pF(q>er poeitioii, and 
acquired the solidity and stability whidi tbe niB«fa presents «t 
the preeent day. 

The e^ct of sodi a toiUivement to io great a hei^t afaore 
the levcJ of the sea, combined with the diminntian of the tsv 
restrial beat, mnet hare vfftcted a great change on the te»tip»- 
rature of tbe dimate <^ these countries. The (dinnte fit ftr 
tbe growdi of the chamieropH, and other plaida of varm onm- 
tries, became similar to that of die nordi ; tiie atmoqdiere wm 
cooled ; the Alps were covered with snom, which, deacendii^ 
continually into the valleys, fin'med immense gUdesv. Not 
only did these glaciers gradually invade all the valleys, but tiiey 
reached and even covered all the low part t^ SwitKcrland, and 
extended their moraines bo far as the top of the Jura. 

But, in consequence of the genwal ainking, this raat coun- 
'try having diminished in elevation above the aea, its cliaute 
Was insensibly ameliorated, by whidh means it arrived at its 
pres«it temperature. These enormous glacters diminished in 
their turn, retiring according as the surface of the land sub- 
sided, and the temperature increased. Tfaey feft, in liie tntck 
of thdr passage, as witnesses of their fonner exiatenoe, those 
blocks of rocks from the Alps, ^ich are found Bomednies isD- 
lated, soTuetimeB in a heap (in the (arm of a dike or rampsrt), 
from the summit of the Jura to the smnmit of the Alps, and 
they also left those marks of friction and attrition so a^mmt 
on die surface of the rocks whidi bound the vxLleys, and iriiich 
rise to a hd^t corresponding to the thickness of those vaat 
primitive glacis's.* Those Uocks of alpine rocks, diq>eraed to 
such great distances, are known to geobgists by the name 
of Boulders (Bioci trratique*), atidtfaeir nodeoftnmapMt has 
long been a subject d investigation ; but it is to M. Veneta, 
engineer in the canton ef die Valais, that we owe the kaowladge 
of the true agent alone capable of producing diis great ^eno- 
Tbenon, and all the accidma wtricfa accompany it.'f- 

• The great monines In valleya in Norway, where now no glariers occur, 
ate b«ft Aflstrring of BMiae>— Ebiv. 

■t Is B Mmt^, resd t* tb* SMl/tf JMtMf» <h> Mmw IVataMAf, at ihdr 
M ta l hi g ii UKtKmtt nsw « r a a« b t id into Osnaa ]a Sw I, nid4. •f.the 
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dmiofftd i^ Suifgfe ^ Swiixerlaiid. .^ 

W« Ruy «d«^ thiit the givaieat glacier wbkb came from tlie 
,AlpSt is Uiat whiv'h ifnied out b; the Valley of the Rhone ; 
/or it pash«4 its moraijieB not oal/ so far ae the ridge of 
the Jura, but od the westmi side to Getieva, and on the eaet- 
can to 'the ^nTirons of Burgdoif, is the canton of Berne. If 
no otb^ glacier in Switzerland equalled in extent that of the 
Valley of the Rhone, it is hecauae thia valley is the longest in 
Switzerland, and also especially owing to its situation between 
the two high chains of the Alps, as well as to the circumstance 
^at, frmn ito origin at the Furca, to where it meets the Lake 
of Genera, almoat all the valleys which join it e<MUe from very 
high nu)iuitaJ]»T covered even in tb^ {Hreamt time with perpe- 
tual ice ajid mow. 

Such Bxe the conjecture^ authorized by geologit^ &cts, on 
tbe revolution* which have succea«ively changed the snrface qf 
the canton of V«ud. We shall ^viah this eecposi, by endeavour- 
,ing to determine the height to which this country and th» Alps 
v^re raised by the appearaiUK ci the granit^ awl to calculate 
the sinking which followed this great catastro[^e. 

Before the \aieX souiiverMii of the Alp£^ the country of the 
,jMsin of the RhoiWi in order to produce the ctuuneerops, must 
have hoda mean temperature of \T& Cent- or 61° Fabr. The 
tempentttme of the vaJl^s of the Alps, which is fit, not for the 
fcmwUion) but Um the preservation of gl^iera, i^ 6° Cent, or 
42^ Fahr- Such is the temperatu^ of the ytilsy c£ 0\^^ 
mouny. If we admit tlut ibe terapeiatune decrea^ee 1° for 
every 480 fset (of the cantos Vaud) *£ elevation, the country 
rbi^ fflijoyed .» mean tenq«rature of \T5 C. or 6^° F.> must 
have been i«is«d &5Sit feet (4»0 + (17.5 ^ 6) ), in order that 
jta owaa tamperAtucB sbovld be lowered to fi° C- or 4S% J^. 
But, m the devotion of our M^e is WXQ feeti the »inl(ijig wjncjh 

Miitheibmgen am dem GetUte ier Aeorelisctien EnStvade, by Probel snd Heer, JE 
bare enJcnoiml to terelope tbe Ibeoi^ of M. Veneta,* mi to toiagU Ixto 
^Mttir4«nMwjtbt)w^ct«whi«hi««R»tbcsnneiit rferMi^ <rf fealptmpiv. 

toi to s^y it ta fererfi plKnowens *f tb* fjjffn^ (safigwratioQ of vsUeys 
And mo^toln^ 

•TbaTtwqofM. Vneti, thKlheBo«U«r>of GwHurludirEtha Vval>m*»l mnalHof 
uciaugUiden.hubHiKanUydirBriAd uMI dtvelopej lif M. da Chsputjir. Inaipectal nw- 
««*.t>M(t<4tP«>M.te>wM(<l«WMC. n>(.«.fWi.W6. (Not* »j,«-'&iBet<rf «»»*»- 

iMpu VniMtteilt dt Ceatvi.) Thlj utklc nu jmUlihed !□ oui lut N'umtiB, p. UP.— Ed. If«* 
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'UiJB country has undergone must have been 4464 fSel ~(BSM>-^ 
'^116 = 4404). Adtnittitig that' the Alps hare leipcHchc^'the 
saoie lowering, Mont Blanc, wliose present lieigHt ie t4,430 
feet, must have possessed an elevation of 18,834 feet, 'a height 
wluch is not attained by the Nevado de Sorata, the''N6tadb 
d'itlimani, Chimborazo, the Xlhawala^ri, the Jawatiii", tJnH 
ae^entl other peaks of the Himalaya: 



0n 'the Mtmiffaelure' (f Gan-Flmii. By Jam«9 'HxtaiSi.f.. 
''' LL.D.,F.G.S. Conmunicated by .the Author. , , 
BiANDON in Suffolk is the' only place in England in wbteh 
gun^flints are now 'made to any considerAble extent During 
the war, and before the invention of percussion-capa, iffaM the 
demand for gun-Sints was much greater than it ia at pr^settt, 
ao'me were made at Leni^anl, IVIudstone, Pnrfleet, Greenhlthe 
ftnd Northfleet ; but none are made there at present, idthough 
the largest flint-merchant ic the world residea at the last meai- 
tioqed place. The gun-flint makers at Brandon st^ that they 
h^ye Ai> advantage over every other place in England, in con* 
seqoence of the material which they obtain in the pita bddv 
.their heath b«ng better than is to be had any wtinv else. 
They say, that the fUnts which they are enabled thereby to 
make will last longer than other flints, and are most certain lo 
their fire. This, from informaUon elsewhere obtained, I consi- 
der to.be true. At Brandon they sua that the French no longer 
jp^de gun-flints, and, in fact, that they themselves were liov 
the only makers in the whole world, and yet the seventy or 
-dghty men now employed could barely make a living by their 
.trade; the cessation of war, and the invention of percvrsskm- 
caps, had so much diminished their business. The mauet^of 
flint from which the gun-flints are made at Brandon are obtained 
-feoma eoninon'about a mik south-east from the town. The 
'cMA ia within sis feet of the sur&oe. The men aipk a shaft 
'down about ax fttet, then proceed about three feet boriKontally, 
and atnk another shaft lower down into the chalk about the same 
^dflpthof MX feet, and sometimes they fall in with a floor of flint 
#M).n this depth. They proceed ^gun abouL three feet boi^- 
zontally, and MDkftaothte«haft.ax£eqt; and 40 they. procfsidi 



goiog vomet^niefi to the depth of about thirty feet.. B7 11 
their shafts onlj about six.feet in depth, they, are able to descend, 
and hand up the stoDc from one stage to another without the 
aid of any machinery ; and although a windlass, Tope, and 
bucketrmigbt save labour, tbey would require capital, which the 
poor men who follow this occupation cannot command. Tbey 
pay a rent of five shillingB to the parish for every cail-Ioad* 
which is as much as three horses can draw, and of this they 
grievously complain. In'the descent of ab6ut thhty feet,'they 
gieiwraBy find three floors t^-ffint, and s(Hneti)»e« a^mnny «^ 
four. At every floor '«f flint whidi tbey.. find tbey excavate 
honQontaUyfoc aevei^ yards, even as far as twenty yards b^ow 
the chalk. The flint. is. in large blocks, in form much like the 
teptaria. stone. The men break the blocks into moderately-nzed 
^ecee, m as to be enabled to hand them up from stage to stage. 
When ei^aged in doing this, a toan places himself about balF- 
Way.up between two. stages, ^ as to receive the stone f rom be- 
Jow, and hand it up to the stage above him. They Eome^tlii^ 
pnk shafts, and do not fall in with flint to repay their labour!' 
•; .That the flint of the best quality, and most adapted for tile 
jnaoufactuie of gun-flints is comparatively rare, is shewn by the 
«c$»enenG« of France, as well as England. Dotomieu Infbrnn 
vu, that where twenty beds of flint (silex) were found lying one 
-alwve' another, only one or two of these would afibrd good flint, 
Mid very seldom two, generally only one. On the banks, of thfe 
Cher, be state% that flints were obtained by sinking shafts' to 
the depth of forty.or fifty feet, from which horizontal galletrlte 
were cvried throu^ the only one good stratum which was niilt 
with. Oa the banks of the Seine, -in ibe hills of La l!lo<fte 
GuioD, the difl*s present strata of ilint (silexj^ but only'oneof 
thes^ which was six t<n6es from the. surface of the chalk, wbs 
good .material for gwutflint..* , .'• '• . 

, " Ihavebeeninformea that theguli-flintinriiertirt-MdditoMfcandai^r 
ODeetratutn of flint ta the quarHM in Kent fit tbruie. TUsstralumof f|lnt 
Hea ilnder c Unlum of gneh i^Uc it to tbeool; sti^tum of flint which win 
Wt dumnpoia. Fngqep^ wUcli Jf«ve been &^ jeus exposed ta thp air, 
■od Ke kaoirn to have been to long exposed, being flakes atruclc off at Ue 
time when the old or English manner of maUng fllnta was in use, arfl (tUW 
black He evfT. The other strata of flint wpuU do to make fllnU fix cxpon*- 
tJOD. ■ 'nii^iBiQnaati0a,w»a.giveato bm tg Jfa ■^«tf "t^^ StajWM^, ^., 
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S8 ' Dr Mitebelt on tkf Mamffaeturg of Guti-f^tt. 
'■ The Art of nfatclngguD-flints appears to be Very mnple, jet I- 
wasmfOTiDed at BrstKloif, that it 19 not more than forty ye«rt 
aince (he present mode was known thert, bang introduced from 
f ranee. The origin of the art is kept in r«»llcctioa by Iti 
being cEtlled the French mode, as diRtingniahed from tbe mode 
formerly in use, which they called ihe Sogtish modft One of' 
the men in a shop which I visited recollected the time «hea it wm 
first made known. According to what is called the EngiH^ nrode,- 
|Aeces were struck (rff the edges of a block of ffist, and when it 
h^penecrthat they Wer^ of such a form as would answer, the 
^ges on the tides were broken off, and Uiey Were brought into 
sisme shape. Such ffints wer^ unshapely in comparison of the pie* 
*nt very elegant form of gun-flints; thafe was a great waste of ma- 
terial, and only a small number could be made In a given tim«. 
Accordingly this mode was soon totally abandoned when the 
Franch mode was once known. * 

' This mode I shall now attempt to describe. The work* 
man, technically called a cracker, who 19 seated on a chair, bus 
a thick piece of leather strapped to his l*ft thigh ; and over- 
Chat piece of leather he straps on a thick piece of irod. He 
fftkes a large piece of flint-Stone, and breaks it into pieces of 
manageable size about two poimds each : he then takes one peoe 
in his left hand, and applying it to the plate of iron on his thij^, 
he sti-ikes out fragments at short distances from each other : ha- 
then strikes with his hammer on the parts of tbe edga of tb« 
Ant, which are now separated from the rest, and tb* effect <^ tho 
blow, together with the reaction on the plate of ircm on his thi^ 
causes a flake of about three or four inches in length to come 
off, there being on each nde a conchoidid fracture. Other 
flakes are broken off in the same manner. Of tbe flakes thiM 
obtained from the mass of flint, some are large and others smaO. 
The workman has before him three small caski with tbe uppw 
end open ; into one of them he drops the larger flakes ; into the 
second tbe flake* of a less size ; and into the third the flakes of 
Ae stnaUnt siae. When he has broken off so many flakes thai 
* Mi Jeremiah Simmonde has infotmed me, that the firdt nan vho In- 
troduced tbe French mode into England was bid own gnnd&ther Mr James 
Woodier, who redded al Kln^own, between Sfaldstone and Londun. Be 
luu been dead naw more than fittj jears. It is probattle that tlie French mode 
WM not introduced at finuidon unUl soAe time afl«r it fras la use in KenL 
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dwue is DO looger any good flint left, but only the out«r white 
crust, or tuch parte as ore aiade of gr«yisfa matter, he tbrowi 
tbe r^us« iato a fpurtb cask which is beside tbem, and it is from 
time to time carried out of dopn, and tbrovn into a heap of rulv 
bish. The three casks with the fiakes are intended each of them 
for a separate workman, who has to flnidi them into flint:^ aa 
musket Bints, carbine flinty hor§e-pbtol 6inta, wngle-harrel 
ffints, double-barrel flinty and pistol JUnta. The workmen who 
divide the Sakes into flints, are called nappers, aad one cracker 
IB enough to keep three of them employed. A napper has be- 
fore him a block not unlike a butcher's block, upon which a 
piece <^ iron is muled, from which nses a thin piece <tf iron thrae 
incbea in length, and only a sixth of an inch in thickness, and 
bnmght to a coarse edge. The napper uses a hammer which U 
Bierely a fiale (^ steel, extending two inches on each side <tf th« 
bandle, and an inch id breadth, and not above a sixth of an 
iDcii in thickness. He takes into his left band one of the flakei, 
tod lays it over the little anvil on the block, and with his haoh 
laer he breaks it into three or four flints. All that he has to do 
^iter that, is to see which edge will be best fov the flint, anil 
from the other he breaks a little off, and the whole is com[Jet«. 

Forty years ago, acocxxling to l>olomieu, the making of gun- 
fliots was carried oa in the communes of the deparUnent Loif' 
et-Chez, viz. Noyers, Couffy, and Meiuies ; and in one commune 
of the Indr^ named that of Lye. The inhabitaQls of these 
oDwmioee empbyed in this branch of industry are said to hav« 
been about 800 in number.* 

Wbea we look at a gun-flint, and observe its elegsit shape, 
atd consider how admirably it is adapted for the purpose io- 
tanded, we i^uld be apt to think it had beta ground iato that 
dsiqw with great labour and skill Such, indeed, is the mnnnnt 
in which gun-flints, if we may so call them, are made in 6^- 
■itny from agates and conglomerates ; but they are touch lesc 
cffideet, and more e^peonve. 

* He further states, that one woiimaii had emigrated from Meones, and 
ettaUiihed Unuelf on the bo&s of Che Siene, at la Roche OnloQ, where be 
Iwd heoi itdAy jean. He also itatet, that In aaae other pvU «f Fri^ae 
tte«rt -wai ^aotlMd, Uiaufb (mljr Ua aaMllcxteaL It wm aba caniod (u 
In the territoTf of Vkenza, tn Italj, aad In come of the cantoiu of Sicily. 
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40 Mr Nash on the Geology of Egjfp^. 

'At Brandon I i/&i toM that, in the present defwnMd.e^rof 
the tnrae, ansHig from th^ ukc of percussion caps, the beat inna> 
lei^hits were txHA from 7b. to Bs. a thousand, vhich atqop 
timei ^ting the war, were sold f» two guin^ - 



Oh thi Gec^ogy tf Egypt and the raS^.^Connr. By Dl W. 
^ASH, Esq. A.L.S.t Assistant Surgeon, BeogaV Am j-. 
Commuiucated by the Author. 

'Marrr, <ie thM portion of the valley n{ the Nile ncHth of ^ , 
first cataract, is bonnded oD the north by theMedit^rn)neai)».<n 
thetouth hj Nubia, and on the eaat and west by tWe langes of 
inauntains whJch run in fines nearly parallel to each other ftm 
the first cataract to Cairo, leaving between them a valley <4 
variaUe width from three to nine miles broad, and separated by 
these notintain ridges on the eastern side fVnm the Red Sea, and 
on dte western from the great Lybian desert. la thisvallej) 
flows Hie river Nil^ now hemmed in and confined to a narrow bed 
by -the rocks vtath close in upon it on either ade ; now gUdii^ 
thnii^ the rich altnml plain' of which it is the fertile parent. 

Geolo^catly, Egypt may be formed into four great districts, 
according to tite nature of the formations presented to us in our 
course down the Ntle, from the first cataract or Assouan to the 
sboRS'of the Mediterranean. These are the granite, the sand- 
stone, the limestone, and the alluvial formations. The granite 
formation extends from the mountains of Nubia to Assouan in 
S4° north latitude, where the river rushes rapidly throuf^ the 
graoitd rocks ^ich impede its course, and form wbat is called 
the first cataract. These cataracts, five or rix in number, occur 
thrC^^KHit the whole course of the Nile southward of Assouan, 
as far as Cartoon, where the two branches of the river unite ; 
the branch called the B^r ul Neel orBIueKiver (a term which 
is also applied by the Arabs to the Nile in its entire course from 
Cartoon to Cairo), coming from the Lake Dembea in. Abyssinia ; 
and the Bahr ul Abiad or White River, coming from the souths 
west trough unexplored regions inhabited by savage tribes* anii 
sUppowd by many lo flow past the walls of the.myaterioua city 
of Titfibuctoo. ' 
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Mr'Naah oh Ihe Ckologif ^E^pt^ . , #1 

^The two first cataracts met with in tbecoutae-ottbe NHeaf*' 
uf't^l^itG district, but with tberacGep^onief,tfa«MoaiMl'oa^ 
ti^t/ tliat of Wady Halfi, they hardly uxy of tb«n inmaen Ai 
term which has he^ applied to them, beiDg for the moat part 
passable by the boats which camnooly-livdeoD the Nile. Itisis^ 
this g;ranite district that those c^ quarries are aeeD, from which 
weit) pcDCured the enormous blocks used by the andeat inlytbi- 
tantrof Egjrpt ]d the erectitm of tbtirimperishalde mcmiun^ts; 
it was from these quarries that die materials were coovayad 
down the Nile fat biuldiog a great part of-the pyruuda «f 
Gtzeh,'for the temples of Caraac and Luxur, and for tbebriM*! 
ings at Memphis. This granite differs very miH^ in «hamotet< 
and quality in various parts of the fonmadoo ; at AHooaB it i» 
chiefly of that red or rose-coloured kind wUcb is tbenal aye*' 
nite oF the andents, and has derived iu name Jipoai'the Jocalitj 
whience it was procured, Assouan baring fonDeriybeeD oaUad- 
Syene; it is not, howev^, the rock known by the aaoie DMne 
in modem ccJIections. Of this rose-coloured gnnite, tamj at' ' 
the mo^ splendid monuments of Egypt are constmeted; tlK 
obe^sk of Philce which Belzoni conveyed to Englaad-»the gract 
obelisks in front of the northern pyltm of Luxor, one of whieb 
has been removed by the French — the still more ^leudid ose 
of Camac — the statue in the Britidi Museum called the bsad of 
the Young Memn<Hi — that which hes overthroifii at the Mem* 
noninm of Thebes, on the western -bank of -the Nile, and bmoj 
others. The two colossal Mtting statues in the ^aio of Thabes 
are formed of a greyish coloured granite. At C«rD*c are no- : ' 
merdiis sitting figures of black basalt, which also belongs 40 thia 
formation. From Assouan to Esneb, a distance, n %4ni^ht 
line, of about seventy miles, the sandstone formation obfaans. Ak' 
Gibbul Siluleh, or the Mountain of the Cb^o, *K.the qouiiaa 
from which were hewn the sandstone bkx^s fortbe builcKag of 
the great temple at Philoe, for the exteunve edifices at BsDeh^ 
and the beautifnt and well preserved. teotple of Isia al Denda» 
This satidstone is of differ«it kinds ; bnag sanetimesi ^erytfie^ 
white, and crystalline, sometimes of a yellow colour, and a loaee 
friable teiture. -. ■■ ' 

Immedifttely below Esndi oommenc^ the great ^9P«flt9W - 

Dig lizedoy Google 



4S Mr Nash on the Gtologif <^Egjfpt. 

formation of £g;pt» which extends on each side of the nvet m 
fax at Cairo, where the two limeeUKie ridges diverge, the eastern. 
bmnd), nioiuag gflfoearly at right angtei towards Suez, the west- 
Gtn braDcfa taking a north-west direction towards Alexandria, and 
IcHTing between them thetrJangular space called the Delta. 

Just at the ooameDcement of the calcareous foraution, the 
hills which bad closed in on the river recede on each ude^ leav- 
ing between them and the river on either bank an extensive level 
an% the gnat plain of Thebes. On this alluvial plain, so ce- 
maricidik fW its looil adnalaget, waacaected the capital of Ai^ . 
cieat Egypt, the hundred-gated Tbebvs, now known under the 
vanous names of Luxor, Ccrnac, Mediaet, Abon, and Gournon. 
It )■ ID this limeatone rock that have been excavated those re- 
o^rtades for the dead, called collectively the Necn^Us of 
Tbeba% and those tiill more magnificent abodes ttx the mum. 
miet of her ancieat monarcbs, styled the Tombs of the Kinga: 
Excavations of the same kind^ and for the same purposes, but 
OB a less impoNng scale, may be observed at intervals through- 
out the whole of this formation, and especially at Benihassen in 
Middle Egypt 

. One feature in this part of the Valley of the Nile is, that, on 
the western nde, the limeBt<me ascends from the plain by a gra- 
dual and gentle slope, while an the eastern bank it forms lofty, 
and sometimes preupitous escarpments, the bases of which are 
washed by the river. Both the eeiBtent and western ridges are 
traversed by tnuHverse valleys, of which the most important 
aie, that kading to Coas^ on the Bed Sea, and the one which 
apeat into the pUun of Fayoum. Partaking of the nature of 
tkeae transverse valleys are those on the west of Cairo in the de- 
•srt,.ninniog nenriy east attd west; these are two valleys sepa- 
tatcd by a nAgt, — thenOTthem (me is called the Natnni Valley, 
aad containa six saaall salt-lakes, the waters of which bold in so. 
lation a large quantity <^ the muriate and carbonate of soda,— 
tke surface of the vaUey and the omtral ridge are encrusted with 
tfatae salts. Tbe aouthem valley, called the Bahr b'ul Mah, or 
•M wi^out :W«t«r, contains no lakes ox saline deposits, but has 
a sandy surface, covered with innumerable fragments of quartz, 
agate, and jasper, in these nepeots retemblii^ the ttansverse 
valley of Cosseir on the eastern side of the Nile. 

. „Gooj^lf 



At Cairo, as haa RlraKlj been stated^ the limestone ridges 
^▼erge, leaving the DeJU-4hapcd plain, through which flow Ae 
tiro friocipal arma of the NiU, w mil ks several other minor 
hraoches. Th« spac« included between die fieeetia and IW 
inietta branches is at its widest tibout SOO nriln, ud this is the- 
extent of the allurial formalion of Egypt. Tfabre ore, bowercr, 
coDsiderabls alluvial deposits along the course of the river and 
Hi the plain of Fayoum. This allavium has been deposited 
over A cen^derabke extent of countrv, now covered ovtir bj the 
ever encroaching sands of the desert, conveyed by the pemicioiui 
vcet wind, which the ancient Egyptians so figuratively pouP- 
tr^ed under the symbol of the destroying Typhon. All these 
alluvial fomMrtiodB derive their origin from the waters of the- 
NiW, whi^, when swollen by the trofncal rains of NuIms and 
Abysauia^ bring down wiUi them vast quantities of mud atid 
afiit. There bas be£ii oonuderable dispute as to whether tba 
entire Deltd owe* its existence to the waters of the Nile ; be this 
as it may, ibera can b^ no doubt that the alluvium annually de> 
poMted il very considerable, and that the surface, at least of the' 
^1 bdoff Cairc^ is covered by this deposit. In fact, throughout 
alt Upper and Middle Egypt, fntm Asaouan to near Cairo, the 
bed of the Nile is, after the perioAcal rains In Nubia, Uule else 
than the bed of A torrent, with here and there an tnoOneiderable 
expansion : sUuh as the plain of Thebes. Its Waters rush down 
to Mnpty themselves into the MeditMtanean with ^eat velocity, 
and the alluvial matter which they bold suspended, must natu- 
rally be precipitated, vhed these waters are spread out into tlte 
wide expanse of level ground below Cairo. Bruce has sfft- 
tfld tiiat the waters of the Nile contain but. a vwy small qaan- 
tity of etfrthy matter ; but even long after thts inunditiion has 
■ubnded, it is Beceasary to allow this water to statid far a con- 
•ideraltle time in your water-akia be&re drinking it, in order to 
allow the mud which it contains to precipitate. But, ff the gra- 
dual efforts of die river have added a few leagues to the soil of 
Egypt, it is no lestf cerUun that in other parts Egypt baa 
yielded tip a portion of her territory to the encroachments of 
Uk ocean,-^nuch of What was formeriy a fertile plain, being 
aftw oODverted into salt-lakes. ' 
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' ' 'Betireen the' Nile'and the Red Sea are several ranges' of hiUs^ 
forming, fob th^'tildst' part,'ohe mountairMhain, which has a di^ 
febtJod ti^arl3r' nortli aiid south, crossed by several transverse 
Vitfieys, of which the one best known is the Valley of Co^wiri 
Ulis Valley, runutng nearly east ^nd west for 120 mile^' fiirros 
a plain fcdvered with tf fine sand composed of quarlz and Ihne-' 
stoiie, ttid having its' surface strewed over with' fhtgntedti^DF 
qkiflttz, jaspef, ligat^, and common flints. It is boUnded-oii 
each side "by ^e h8l8 through which it passes, and Which pre- 
hAt, in some places. Very precipitous escarpments ; in oth^ 
sleep slopes, the basis bf which are masked by low hills' of d^ 
bris; In this'valley, three prindpal formations are seen; tlM 
fimestone, the sandstone, and the primitive or plutoAran rocks. 
Initscourse it presents one natural Epring'of mineral watery msX, 
Where the sandstone prevails, wells have been sunk fk)m whichu 
bradVidi' water is obtained, Itsappearnnce fully justifies the ap^ 
peTTatibnof the Dessert of Cosseir; for, with the exceptioaof two 
orth'ree stunted acacias, there'is no trate of v^table Hfe, ' 
"'The town of Cosseir, on the western' shore of the Hed '8*^ 
ill dbout fi4|° lioith httitud^, is situatol at the eastern enthAtte 
df lhis'Ta}ley.' This toWn in built on an ancient coral reef;' now 
^Efvaied a few feet afabv^ the level of the sea. Behind the t6wJt 
fs" a* still more ancient coral reefi raised in some places as much 
as twenty feet, and containing numerous univalve shells iil h 
very soft and' decomposing state. Upon this reef lies an ai^ll»> 
CeOits niifrl containing large qnantities of gypsmn, and above 
^is a layer 6f rolled pebbles covered with angular fragm»itB of 
sandstone, quprtz, jasper, felspar, and granite, derlvMi f rom fh« 
li«ghbo\)ring WBs. These marls and roTltd p^blea mixed with 
gnivel, foVni low touuded hilh which tover the whole' plain froiA 
immediately behind the town of Coss^r to the eastern deboudhs 
Ments of the'valley'of the same name. ■ '■ 

'~ On leaving Cossier,the'travellerpaisses for the first hour anKHijg 
^toee low gravel hills, which soon g^ve place to more lofty ele^ 
Nations of limestone and granite. At Ambagi thereis'-in ttie 
Kmestonea mineral spritig, exceedingly bitter, so much so as to 
brTefused even by the camels. The granite now appears ln'^tki> 
ing tbhKigh tbeln)]eitone,whidi rests upon it in hi^lyinclnwl 



strata. ThbgnuHte diftvfr wry nudi in quality in the §aiDe 
nicfci being io -eome places black awl rerj compact,, in otb«r» 
red -and perphyriticy similar to the granite of 3yene. Beyqnd 
C)u8 the hitts diverge on either side, forming a vide arnphi- 
theatre, from whiafa many smaller valleys proceed. Tbis amphi- 
theatre extend* to Bir Angtaise, where the valley agun contracts. 
The left or southern boundary of this- plain is composed en* 
tirdy of seixxidary limestooe, in highly inclined strata, present- 
ing^an almest' perpendicular escarpment along its whole length. 
Titedip of these «trata.is east,, and their direction nearly north 
and.souU). On the northern face this limestone is seen lying on 
Mndstone in csnformable strata. This litnestone contains nume- 
j0us layers and beds'of ^kits, with an iaclination crafonsable to 
the stratificatiaD, and varying in tbicIcnesB from a nngle row lo 
beds of six and ten feet deep; These flints are all (oatai spnt 
gas, alcyoniie, &c. There are ^soafewnMrine shells. The 
tunil^rity in the appearance of this limpsto^e end its jowaof 
^ts to the escarpments of. the chalk Umaa^on of ibe south of 
England is very striltiog. Just befiore reaching Bir Ai^hu4e.ia 
- a.^d or-dike of fossil oysters, which crosBes the plain from,the 
one face of the vallay to the other,, rising from the sutiaae of 
tfie ground at an angle of about SS% with a dip east* confurBi- 
llble to the hmoMone, in the, centre of which it was tmce imbed- 
ded. Tbis valley has, how^ver^beea traversed by a great cur*- 
lent of water, which has washed away the soft limestone rock, 
and le^ the bard siliceous ^rata of fossils bare and si^tary io 
the midst of the plun* This dike rises ip some [daces to the 
lieight of sixty feet, whUe in others it is visU>le only a few inches 
^x>ve the surbce. .. 

The sandstone fbrouCion next appears, rising very di^QCtj^ 
from beneath the Ihnestoae, having the same d^ and the sanu 
ang^le of stratificstiuo- Tbis BUtdsloDevaries in colour fc^m. the 
dewiest red to white, and from a batd,.caiHpacl stone to a fcvtUe 
and hi^y quarta»e, but granular .rock. In one ploee.- this 
sandstone refts on a bill of trap, n^itchluur. forced its Jifkj 
tbrou;^ it, and has altered the aandatone into ad«rk,.yeryo^s- 
talline rock. - There is alsa a cong^merote of dense and silicer 
0US Uocks of sandstcuie, cov<3«d with a jemaller pebbly congl<^ 
ina»te, fu)d a stiati^ ofigEai^. Peyoi^ tfais , sw> (tea ng. ,P«l>f 
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tb» rook* of igneou* oiigia, oextrnting of trip, gn- ■ 
nite, aerpMitine, sod nticM-^Ate ; the lsU«r eoek ri$et 
to a greit h^i^t at the pan of Abou Zeytmn. 

TiMf« is aim a breooa of aerpeotioe 4ad gfcoita, . 
and a very beautiful puidingtbue of sarpcotiRe aitd 
porf^yry. ASt&c pomag tiwM gaeJM roclu, th« 
sandBtoDe agaia nakes its appearmcet and «]cteada 
almost to the vaU^ of the Nile^ wbciv it ia agVB met 
by the liiaeatoiic focmatitHi, whieh, on the w«st«m 
baak of the ma, rises to a oonsider^e heig^H. 

Xq the rennrki upoa this valley, iJiree c(msidei»- 
tioDs preatot tbemsdves as wotthy of attentian. 1. 
That the igneous eruptions iu this country have been 
aolivennoe the formatioD of the linestme and aand- 
staaa deposits, vhicfa have beeo broken throu^ by 
the trap-mc^ ft. That the ooast of the Bed. Sea 
baa undergofie a very recent devatioB, aod is pro- 
bably still usdevgoing a sirailar diaage. 8. That the 
valley (^ Coeseir has, since the Ovation of the lime. 
Btmw, been travened by some very powerful torrrait 
(^ -irater. With regard to the etenation of the ooast 
of dw Bad Sea, that this is recent, thwe is abaadaot 
pmbf, both at Coeseir and at Jidda, a» the eastern 
coast of the Bed Sea, where the low bills around 
the latter town conteia nomieraiiB Ikhiaida, Astefias, 
Bid tmuiaa ebtUs HDiilsr to exiatisg f^ecies, and alao 
fivm the dKumstance, that the anoient canal which 
led fraai 3u« to the now manfay lakas to die north- 
ward, the continuation of which to the west, tfr- 
wards Cairo, is tx>w c^bd the Wadi Tomlat, has 
been obliterated by tins very ineBtts ; the elevation 
of the land immediately around Suez being.oeceMa> 
ritj sabseqoent to the Jbnnation of this canal which 
was once navigable to Suea. 

The only point which remaini faa ooaaidenatici], 
is tbe age and t^aracter of the aaadatone md lime- 
stone foreaalioiM of Egypt nlativdy « these i:^ Bu- 
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character, ugiUwxpus, »&, and frUile; abouodiflg, company. 
tively, ia springs (tf water, which have all a mare or lew laliiie Hi- 
pregaatioD, and nuiated immfttiaoly beneath a aeooadarj Uue- 
•toDe. Itfonu,fordKmMt|)arc,nMiDdedbiUMfiK>gnBtelentkiB, 
with sloping ndes, cut into ravinea by numerous watcroDuraeaiD 
the Co6M9r dHtnct,and hariag tb^ baaea oaroMd by hUU)d»of 
thdr aoeumulated dehria. Tbrou^out the Valley «f Comtu, 
the piiacipKl veUs are in thu taDds^ne. Thiiliiiii amii fiiliM 
tioo, which hea direetly tm the aandalaae, ia in gennal «f a 
greyish-white calour* baa a eondinMlal or iplintery fracture tad 
cmUim, in Ihe VaUey of Cowair, latge qaantitiM ot mlaotoas 
ibasils, of wUdi tiie pnacipal are, oMica, cacdil^ ma(lreponi» 
and ^xnges. 

That part <rf the liwfwtq»e fonrntfion which ia aear Cairo, and 
ia called the llokaUan, eonUfaia an abnodanae of oimmutitea. 
En the Valley of Goucir, I £auod a tairibdla and coBaid«»Me 
quantitiasorgypaam. At Bioot, aad thence to KeOBoh-aBd 
Esoeh, where the aandatow coimedc aa , the liaeatoae is of the 
tame load, but there are no DUIBl•lli^te^ and it contaiaa W 
quantilies of n«nd<d Ainta. Fio&Mar Ehraoherg atalas 'that 
there is dokntttic limattoiH eo the weaCem aboK of the Gulf of 
Suez, and calls the limestone above jSiout, which is deatituie vf 
nummulites, Jura limestone without fossils ; it is, howerer, full 
of flints. 

Both the H aae sto aa snd the aaodtfone are Hcmtdary formft' 
tioas ; the Islter appears to be the sune as ibe maw red, or 
aaliniferauB saerlstwir, aad the fanvc may puii^ia be equina 
lent to the iietnteoas poop ; bat withmtt « noce cxieBded 
ksowlei^e of tbcir ccganic ranaina, it is impoasibla to SotA a 



Some Mtei-oa H en* tm Ae Gtogn^pkg and OetHogg'^ Nor^ern 
and Certtni Twkty. By Dr :A. Bovb'. CattumiaMd 
by the Avtinr, in a ktttrte the Edinr.* 

Dbak Sift, — I take the liberty of sending you tiie cbief re- 

auh of my first excuraon throu^ Turkey, 8 country to tiie ip- 

" LeaktaMs^eftbe li^rfM) aMgi^hy>«l M l I ff sf JgsilhwB Md 

. , Google 



46 Dr Bou^ on the GeagrofHty and Gtot^ <f 

WMtigatkui of vhu^ I iDtehd devoting several yean. I riuH 
•bin agun in Apnl,'aDit extend my obaeirations to Afda Minb^ 
PoMtbly I inay iix my quarters at Constantiinple. ' In my next 
1 alwll motion boir siich a journey may be made easily aad 
ptaasantly* 

' Atthbiigli many countries have been lately surveyed and d^ 
scribed, we still remain in the same ignorance as ever in regard 
to the natural configuration and constitution of the Turkish do- 
minions. Christian prejudices md mercanule interests are the 
idiief reasons for the small number'of European travellers in 
Turk^ ; e^>eoially as that country now enjoys the blessings of 
> peace, and the former fanaticimi of the inhabitants has disaj^. 
pMred. Se«ng a vast field of new facts before me, Z determine 
ed' to devote tlmee or fotn- years to its investigation, and endea- 
voured to associate with myself in my travels some naturalists 
' who cultivated other branches than geolc^. This year I was' 
AwtiHiate enough to secure for a portion of my tour the assist- 
ance of two French getJogists, M. Montalambert and H. Vique- 
wAf tf^fher with a Moravian botanist, M. de Friedrichstal, and 
a Moravian entomologist and zoologist, M. Adolphe Schw'ab. 
These gentlemen lextended their trav^ to the Archipdago, and 
so far as Syria and Egyipt. 

Part l«f. Oeogm^^. - . ' 

.We .began our tour in parts of Turkey which. are almost 
qqite unknown, but inste»l of impediments, we everywhere 
fbund the pet^de ob%ing, often anxious to forward our enter- 
prize, nth kindness and civil treatment aa die part of the' 
Pacbas or minor gbvernbrs of the land, and the Christian chiefs. 
Prince Milosh, in particular, has every claim to our gratitude' 
ibr hb great politeness, and the facilities he afforded iis, not on- 
ly in Servia, but also in Turkey. The Sau and the Danube,^ 
McAitra^ro, Scutari, Pindus, Olympus, Salonicbi, PhiUpopolie, 
Ottttral TuriMj thin of any^ther ezteiuiya trict In Europe, «nd we have, 
tkenfore, great pleasure inlajltig beTore our readen:tli« Stat of a aerlcn of 
meBuAn on tbese districts, by to able and acute an obaareru uiir friend Dr 
Sotid_-Eiiii. 

-{• Id a second letter, which b«> jiut reacbed ua, Qr Bou^ connnantatpa-^ 
" Soine. remark* ou tbe'beit mode of travelling Id I'aricejr." These iMtsArf.^ 
f: instnicUMU aM putAdicd in th«' ^ibseqveDt part dT tU» Bvsibw of the jWaaL 
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■qd.Wkl£o, form die best known luoiu of that po^ tX Xxakey. 
which I travelled through. . . 

The geological study of Turkey is rendered extremely difii. 
cuk, owing to the want of proper knowledge aa to- the gei^a' 
pfay of the empire. It would be necessary to construct a tat^> 
ly new map before .one. could ddineate the geological features- 
All the Lest. mi^ are crowded with false indications ; I mean 
not ooly/alse or ilUspelled names, but ill-ptaced-IocBlides. Hiltc 
and even large rivers are totally omitted ; whilst many parts o£ 
the maps on which hilb are marked, are merely imaginary re^ 
presentations of the truth. All maps exhitnt a central chain of 
great magnitude ; now, in reality, we find that the Hwmus Mouo* 
tains or Balkans, from 3o[^ia to the Black Sea, are m genentL 
uily a range of sinall Heights, such as, for instance, the Kahleo- 
bei^g, near Vienna. It <Hily rises to a greater elevation near Kec 
lanlik, andcontinues-soto Sophia. The central partof the chain 
may be crossed anywhere in a diUf, in .some parts in Jess than a 
day, or even in a few hours. Betjreen Sophia and Uskub we 
kmked in. vain for those hills, said to be so high as 9000 oc 
even 11,000 feet;. indeed, in some places, Moiaase Hills occu-; 
^ed the place of these, pretended ]o% mountains. Even the 
Alps of Tschardagh or the ancient Skordui, to the. west of U»* 
kub, do not attain that elevation. 

As examples of rivers omitted, I may mention the great 
western branch of. the Ibar, S. and S..W. of Novibazar. 
TJiis branch receives the. Metrovitza and Semmtza, and is tha- 
true original Ibar, not the Metrovitza as it is marked on the 
maps.. Saratova in Macedonia is placed some leagues too much.' 
to the west on a wrong river ; and the river called the Egridere 
does not flow like the Braunitzo to Tetip, but joins the Vardar,- 
near Baiya and Hankapetan. The Karaau or Strymon runs 
through- DO lakes.in ^e upper part of its . course. It is only a 
very winding river witli some marshes of inconsiderable ext^t^- 
and some ground which, from its black ctJour, would seem to httve 
been formerly of a mar^y nature. However, in time of inuR'- 
dation, the Strymon forms here and there a broad sheet of water.- 
Near Radomir il describes a great curve from W. to E., which 
ip omitted in the maps. I think that all maps are very faulty 
if) regard to the posiUMi and extent of Mcesia Superior ; So^ia,. 
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in particular, wems to be too much to the east, and Badoodr 

too much to the north-west of Dubnitsa. 

Th« raad from Sophia to Nissa is imperfectlj marked, which 
ifi also the case frith many post-rooda in Servia, The road 
from Seres to Dubnitza is wrong, aod Ltbanoro is on the east, 
not the west bank of the Earasu. The town Tikavech does not 
•xist in Macedonia ; it is the name of a distticL Negodn should 
be marked on the spot where Tikarech is indicated. The baaiil 
of the White Drina is ill-figured, as it is a vast plain and not a 
vall^. The same is the cose with the great Perlepe and Bito^ia 
tertiary baun. The Perindagb is not correctly laid down. The 
billy country marked between IUdc»nir and Scharkoe is a pure, 
ly ideal representation. The sources of the eastern Morava are 
ill delineated. 

If I pass over HatJauHs m nommclofttre which are known to 
m^ I may at least be allowed to express a wish, that in futurs 
»^ the following names may not be marked as localilies: 
f oZido, a angle small house ; Keny, at, in Servish, Cehy a vil' 
lage; Tschyiik, a farm; Kula, a. tower; JTaZe, a fort; Hittmrt 
a fortified place; Paiatilaiy a place fortified with palisadoes; 
Karoztlf a mihtary post ; Sammam, a bathing pUce (in Ser- 
vish, Banfo) ; Han or Ghan, (and not as travellers or geogr^ 
phers write and pronounce it. Khan) an inn ; Jionattir, a cm^ 
Tent; Grad (Servifih), a large town; Varoah, a small town; 
MMdan, a mine, Gic. All those are useful for travellers if iodi- 
cated by small ngns, but it is absurd to put thirty or forty 
umes OD a map, Keny, Karaui, and the Uke, with only seme vari- 
attMU in the orthography, aa Kei, Kim, Kdi, KarauiM, Karaoiitf 
Karakul, KareuL The poor geogra[^er, in eompilii^ from 
the data of others, has not perceived that each traveller had his 
«wn (wtbography for the Kish or Servish names. It is also 
nost ungular to find upon a map marked as villages, three inns 
which are not far dirtant from each other. 

Another incongruity ia maps is the partial translation of the 
fcJlowing words annexed to names: Sau/t (Servish, Vehko), 
great ; Kutjvik (Servi^, Mtdo), small ; Gome, superior ; Vohe, 
inferior, &c. Such words should either be entirely translated, 
or left in the original language, as also all the following : Ikigft, 
MMm, Fbmma, a ^ain of biUs; Virl (Servi^ DoRna), a 
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valley oc glen ; Su or Sou (Swviab, Voda, Sieka), a mer, a 
torrent ; Ittor, a source ; Bunar, a fountuo or well ; Keupri, a 
bridge (Boroetiines written Soprt) ; Derbettd (sometimes wrong- 
ly written Derwend), a pass ; Xapu, a door ; Kliantra (SnTish), 
a pass ; DemirJcapu, an iron door ; Eaki, old ; 7eni (Servish, 
N^ovo), new; Beyaz (Servish, Bjelo), white ; 'JTara, (Servish, 
Cfemo or T'xcAfrno), black; Tuxlu (Serv^, Sim), laldah; 
Egri OT Ejfti, bent; Pdtdk, a saaall rivulet ; A'cAuma, a forest; 
Uik (Wallachian), small ; Uare (Wallachian), great These 
words cm maps have a meaning in the original language, but 
when translated this is not the case. 

It is also foolish to indicate the inns by their names, as these 
change with the proprietor for the time being; thus we have 
/AroAtm han, MareeasHno Aan, &c., Bimek iathi han, near 
IJubnicza, so named because there is before the inn a atone to 
asost travellers in getdng on horseback. 

I think I have given bints sufficient to induce the geographer 
to travd over Turkey, and to make astronomical as well as ge<^ 
graphical observations. 

The Russian gorernment it perhaps the only one which has 
made any attempts of tUs kind ; but the results are still unpul^ 
lished. I do not know if the Austrian government is in posset 
sion of many accurate observations, excepting some parts on iht 
boundaries of that empire. 

The principal chuns of mountains in Northern and Central 
Turk^ may be enumerated in the following order :— ' 

1, The Tschardagh (Skordus of the andents), a high and 
extHirive chain running about north-east attd soutb-vest from the 
bold conical hill named Liabeteu, west of Kacsanik or Katscho- 
nik, to Ealkandel (wrongly written Kalkandere on the maps), 
the Drinas, and the neighbourhood of Alesuo or Scutari. It 
forms the uestern part of the central chain, and, when seen to* 
wards the end of June, from the tertiary pimns of Albania, or 
the white Drina, presented the appearance 'of a formidaUe al- 
(dne range, having occasi<Hially pointed sutmnits, and intersper- 
sed with small fields or patches of mow, which remain evai dun- 
ing the summer. Under the hare and pointed summits are ex* 
tensive woods and pastures. 

Tbe Drgat odoptiala, Sileiu aeoaiis, Kartiutu foe&ctu, 

d2 ,|^- 



62 Dr Bou^ on the Geography and Geolt^ o/" 

Ceraslium, Myosotis, Seucifraga, Crocus, &c. are the cfi'ief 
plants which are met wilh at the greatest elevations^ some of 
which, as is the case with the Skofdus of ancicDt writers, ex- 
ceed 7000 feet in height ; but this l&st, however, can be crosgetl 
in a day. 

2. The chain nftmed by geographers Rhodope or Despotodagh, 
be^ns between Dubnicza and Dzumaa or Djuoiaa. This very 
large chain runs N. W. and S. E., or W. N. W. and E. S. E., 
diminishing always in height in an e^terly direction. It tra- 
verses the Sea of Marmora at the island of that name, and con- 
tinues in Asia Minor till it takes the name of Taurus. The 
western part of the Bhodope is the highest, and is called 
Riloplanina and Kilodagh, and farther to the east it takes the 
names of its great valleys. The name of Despotodagh (Chain 
ofthe Ecclesiastics) originated from the convents of Greek monks 
situated in this chain, and tthich formerly contained 5000 monks. 

The Perin-dagk, which lies between Djuoiaa, Melmik, and 
Nerro-kup, is only a higher part of the Despotodagh, which ex- 
tends south of Philippopolis. It is probable t^at the highest 
summits of these chains attain an elevation of 7000 feet. When 
seen from a distance, they hare a bold appearance, especially on 
the northern side, where there are only small alluvial hills at 
tbdr base ; but,, on the contrary, they diminish in height as they 
approach the sea. These hills are much wooded in the central 
and higher parts, having the oak below, and the larch {Larix 
furopcea) ftogfitlier with the fir<tree, higher up; to which suc- 
ceed the alpine'pastures and the bare summits. They form, from 
Dubnicza to Stanimak, and thence to Seres, the central nticleus 
of Rom^ia, a very strong military position. This natural for- 
tress can only be approached, through the defiles or passes: it 
still includes, as advanced stations, all the hilly country between 
the lower Strymon and the lower Vardar, and the great extent of 
wild hills in Karatova, and thus commands the important posi- 
tion and high-road Af Egri-Palanka. It is only separated by 
the Vardar Valley from the chains between the Vardar, the 
Black Drina, and Castoria. Among these last hills may be inen- 
tbned a pretty high one, running nearly E. and W., north of 
Fltnina, Vodena, and Monglena, and south of Gafadartzi. 

9. The group of hills, almost unknown; which occu[»e^alai|» 
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aDd very wild tract of country between Ipek, Scherkoles, Tri- 
guschna, Trebigne, Zenitza, Bielopd, Piava, Elemenli, and 
Detschiani. Like the Rhodope, it has no general name. At 
Scherkoles it is called Kuriloplanina ; behind Ipek Paklen it 
receives the name of Bosalia Planina ; and at Idljb on the 
Ibsr Stari Kolashin, that of Mokre Planina. This chain seeoia 
to run nonh-«Bst and soulh>west, and probably attains an 
elevaUon of above 6000 feet. Nothing is known about its geo- 
gn^hy, except that it gives rise to twelve considerable nven 
and to many torrents, among which are the Drina, White Dnna, 
the Zem, the Moracca, the Drina of Bosnia, the Lini, the 
Vavatz, the Basdika, the Ibar, && This chain, like the for- 
mer, ia much wooded, and also contaiDs vast pastures, with vil- 
lages. In other parts it is quite uninhabited, as, for example, 
to the north-west of Detschiani, where there is a wood or wil- 
derness ten leagues in extent. 

I may here mention the numerous chiUDS of Bosnia, as it ap> 
pears that several of them approached the height formerly men- 
tioned, although none seem to equal the Dormitor, a high cbfun 
of inconsiderable extent, having the pyramidal naked form of 
the dolomite peaks in Southern Tyrol, and lying south-east from 
Mostar in the Herzegovina. Some people have called this chain 
Komovi, and placed it near Gusie Kasaba in Herzegovina. It 
attains an elevation of at least 6000 feet. _ Saaifraga Diaper- 
aimdes is one of the characteristic plants of the higher summits 
near Ipek, 

4. The chain of hills next in importance is that called by the 
ancients fundus, extending from Messovo to the north-west be- 
yond the lake of Ochrida, and running north-west and south- 
east. Its southern extremity is connected by a somewhat lower 
chain with the Olympus, and separates Thessaly from Mace- 
donia. When seen from a distance, the two chains of the 
Pindus and Ohfmpus seem to form an arc of a circle, or two 
sides of a triangle, The height of the firsf ch^n cannot be less 
than £000 feet, and some of the summits must atuin a still 
greater elevation. 

Totliesemay be. added the Suhagor, a group of hilts be* 
tween Bit<^Iia and the lakes of Oi^rida and Castoria, and alio 
the pretty high chain south and west of Tettovo. 
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Although the chnni I hare eoamented are uadn tbe iioe oS 
perpetunl anow, and without glaciers, yet bdow reuums during 
the whole year in greater or less patdwa. On tbe southern sde 
die patches are naturally (tf a amaller ezl«it, at an equal dera- 
tion, than on the north nde. In European Turkey theve is 
probiMy DO hill whidi attuns an deration of 9000 feet, or per. 
hi^s even 8000 feet All the other chauis in the empire are 
modi lower, and widiout anow in summer. 

5. The true BaBeam, or HcemuM, iadivided into VeHiiiSaBian 
at Great Bdkan, between Serbia and Kecsanlik, and JAsjo 
BoRnm, or Little Balkan, end forms iheewtem part <rf tbe ocntrml 
diain. If we allow SOOO feet, tr vetyUttle more, fer the elevatkm 
of the Great Balkan, and aOOO feet, or leM, for tbe Littie Balkan, 
I think it will not be fitf from the truth. Saiall etmtr^trtt, or 
hills running parallel to cadi other, exiat only on tbe lUHlbas 
dde between Schumla and Sabrova, the declivity bang nwe 
atmipt towards the south. A very low cbain also extends from 
Uw Bosfdiorus to the nortb-wect, separating the watetv whidi 
run la the Black Sea, &ora those o£ the ba«n of Adrianople^ 

G. A mass of rather small hills, forming the midiSe part of 
die omtml diun, and mniting, sotae N. and S^ as near Bado- 
nrir and between the hasb of the white Dnna and Friatina ; 
some NW. and SE., aa the Earadaj^ to tbe c»t ttf Uskub ; 
some W.N.W, aad E.S.E, at north of Koit^dil, occupying the 
space of country between tbe diaio whidi lies akng tbe vast an- 
cient channel of Nissa to Tcbtiman, and the chains of the 
Tsdiardagh and the Ipek Mokra FUnina. 

Hoc and there pmnnnenaes appear in the midst of this ni>< 
dulating high country or piateau. Tbe laif^ and aiost de- 
rated of these lie to die N.N£. of Egri-Palaoka, and probaUy 
exceed 3000 feet in absolute beigfat. The group appears to be 
fhe OtbeluB of tbe ancients. All tin other bills of this district 
areoften bek>w, and addani much above, SOOO feet. They arc 
eitber partly wooded to their tops or base, particubrly when 
tbe^ are calcareous ot doleritic : same pastures occur on the 
highest. 

The central diain of Tuifcey is thus composed of tbe Tsobar- 
dagfa or tardus to the W., and the Balkans to tbe B. ; be- 
tween which we find, runtung firaei W. to E., dM Kandagb, 
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the faiUs about Vram, tfaoM t£ Egri-FtUnU, tiw OrbeluB, tbe 
hiUt q£ SatViair aod XoMendi], cspeoiaUy the SxniUvo. We 
found that the ntme of Egri-audagfa, for the hills of Egri-Fa- 
In^ka, was as mucb unkoowD there) aa that cf Argeataro or 
Sawbemicaa fiir tbe dbaio near Ipdi. 

-7. In southern Serria, ta tbe north of the preceding group, 
aie the groups of ^ae Ki^uimeght or Kopannik, and tbe Flocia 
Hills ; th^ form a pnnnineot feature between the Ibar, the 
Toplitaa and tbe Badiina. Tbe hills belonging to them seem 
to tUB N.N. W. aod S.S^, aod tbe greatest absolute beigfal they 
attau is from 4000 to 5000 feet To tbe east of these hilli^ 
betucea tbe gceat plain of Kruacberaca and tbe large valley of 
tbe Eastern Motara, is atuatad the Maie-Jasti!^iGza^Flanina( 
a wooded chain of conadenble elevation, althou^ hma than 
tbe last Bcntiraiied. 

All Hat fast forests of bodi (Stains are ctHnposed almost «q- 
tiidy, as in Servia, of two species of oak, Qfmau Sabur and 
Q. peiimaiitdm ; but ia tbe E^taaneg^ fa-tnees occupy tbe 
lug^Mot wnttfc part In the hi|^ neadaws are found tba 
GtnUoim lutea, PeJaaJarit, AkittmUlm vttjgarit, &c., and 
higgler l^l, in tbe bare rocky parts, tbe .ir&MAw UvthUrti, G«th. 
iiana acmt&s, Croats, Saxi/raga diaperaioides, Sxc^ as on the. 
Ipek chaio. We may i^ud the Temoitscha-Flaiuna, between 
the Morava aad Kalensfca-Ri^a, as a subordinate part of tbe. 
Jastrebicza. It is^ however, much lower, and dimiaiabes it) 
beigbt towards tbe north, est^ding further oMtb than Tago- 

8. Servia aontMns imotlier preUy high group of bills around 
SnJud, on tbe I>rina ; which, along with those of tbe n^bbour- 
ing B<»aia, probably attain an eleratioo of 3000 feet, and contaiD 
many beautiful pasturitgw. Anotber lower duun ftume the hi^ 
land of Middle Servia, runnii^ N. and S. At its oommeocement 
it is neatiy eorered by tbe tertiary at>d alluvial deposits, aod 
makes its appearanoaat tbe Avala Hill, ia tbe£osiaai Hills, tbe 
KUschnavicaa.Hilla, in tboaa west nf Schabui; and, finally, it 
forms a pretty hu'ge |^iip, called the Hills of Audaik (Budoik- 
plaaioa), between EragojevacE, Budnikt and Brusnitza. The 
last interesting group is the centr^ quolaus of Sen'u, and a mwt 
important military poaitioD, owing to its foresu and its can tnl n- 
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ttiittion, lilMS serred nor» than otxe iw the last refoge of the 
Serviam in their wan, and as the fdice from which tbey agno 
cocDmenced hostilities. The native abode of Prince Aiiloeb it 
also in this ^atrict. The hilb are rounded, and thickly wooded 
to their aummits, with meadows intenpersed here and tlierb 
The height of the two highest, the Great and Small Stunws, 
cannot much exceed SOOO feet. To the east of the Hiidnik 
lulls a chwn as high as these extends between theK<^nni1[ graop 
and that of Szokid, forming the hills of Kosnik, the Gclin, ice. 

All the forests in Swvia are composed of oaks {Queratt So- 
hur, Q. pedtmcuiata), ainongst which are observed some osfacs 
(Fraxinus excelsior), one species of TWo, the Comta MUia- 
ada, a great many wild pear-trees, some apple and cherry trees, 
and a few hazels. But oaks and pear trees, espedally in kxr 
situations, are almost the sde finest trees. This v^etatioD 
extends so far as to the south of Nissa, and into Mcesia 8«:^ 
perior ; but, south of Prestina, we find the Macedonian ae- 
ries, contiistiog of Uie Rhaianvi paHiunu, the Dietammu atti», 
the Salvia hamnmim, leather with several particular speoiea 
of oak and willow. In Albania many oaks and t^esout trees, 
as also the Atxr tcUarkum, exist in the forests, the soilof w4nch 
is dolomitic. 

The Grecian v^etatton, Jcan^u tpinoms, Colutea arbores- 
cent, &c. extends to Castoria ; but, in Southern Macedonia, we 
find a Mediterranean vegetation, — the evergreen oak, cypress, 
Grenada tree, I^aianus orimialis, Cahilga arboreteena, Cerds 
aiKquastrum, the walnut and fig tree, &c. The olive tree is 
much cultivated only to the south of Salonichi in Theaealy. 

9. Amostremariublechtunmnsaearlynorth and south through 
Eastern Servia, between the broad and fertile valley of the Mo- 
rava, and the Danube, being a continuation of the hills of the 
Bannat ; but, fiwn the heights of Tagodln to Sophia, die ehdn 
tuma more to the east, so that the direction is neariy NW. and 
SB. In it ie the vast diannel dirou^ which the Bulgarian 
Morava, the Nissava, and Iskw have their course. This cfaun 
is higher than the central hills of Servia, and perhaps attnos, or 
even exceeds 6000 feet in elevation. To the north of Nina, 
these hills are thickly wooded with ofdcs ; but, further aoutb, die 
limestone hills are in many friaoes quite bare of vegetation. 
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■ 10. Lattig, In Wett^n Turicey, va. Weatern BosniavHer- 
wgDwina, MoDteiMgro^ and maritime Albania, there is a system 
«S Ulla niniung like that c^ Dalraatia, -N W. and SE. 
' A prominent character of the orography of Eurt^an Turkey 
w the presence of vast catties or bi^ plains at the foot of the 
chuns, and the aarober of extensive cross fractures in the latter. 
Thec0t>((t« or plauu may be regarded for the most put as 
kn^tudinal v^eys ; and I may mention, as instances of this 
kind, the great valley of the Mmava so far as Stolacz, md the 
valleys of the Nissava and laker. A very curious and vast 
(iiannd exists in Central Turkey, to Uie south of the central 
ehoiii. It begins at the foot of the Tschardagh, or in the up- 
per alluvial basin of the Vardar, and terminates in the Sea of 
Mannora, the sole interrupti(»is it experiences baag to the weal 
of Strazin, to the east of !^pi-Palanke, and the west of Soma- 
koir. There are also the upper basin bf the Vardar arotind 
Kolkendel, the vast tertiary basin of Uskub, crossed by the 
river of that name, and those proceeding from Komanova and 
Xaratova, a small basin to the east of Strazin, a pretty large 
basin from Kostendil to Dzumaai Dubnicza, and the hills of 
Somakow ; then the immense basin which commences at Kos- 
tanitz, contains the alluvial plains of Tartar Basardschik and 
Fhilippopotis, and extends to the tertiary bann of Adrianopk, 
and even ao far aa the Sea of Marmora. 

It may be remarked, that the northern side c£ tbe Hcemua is 
not so near the flat land aa the southern, the plain of Wallachia 
being separated from that chain by a series of tertiary hills, 
which are chiefiy composed of molasse. 

Aa plains, we may add to those of Philippopolis that between 
Eeuptili and Eratovo, on the Vardar; that of Sophia, tan 
leagues in breadth and twenty in length ; that of the Upper 
Strymon or of Radomir, which is smaller and irrsgularly toi- 
angular, but not less remarkable, for it appears to have been 
once the dte of a large lake, and afterwards of smaller ones, the 
recent diuppearance of which is still shewn by tbe occurrence 
' of bogs and Uack eartb. In tbe upper part of the tributaries 
of tbe Ibar lies the remarkable oval plain of Kossora or Pris- 
tina, which is three leagues in breadth, and from six to t«D in 
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lo^tb. This alluTial fAaia, which is as flat as the faind, is 
Oily fiuniDUDcleii hy hiUa of iaooMidexable elendan, aa it it it- 
self on a prettjr h^ level. To the west of these biUa, and eft- 
peciaiiy of the Golie^, die White Brisa fonas avMt bBUn fn»n 
Ipck to Frwend, and farUio' down ; though profaiddy, it doe* 
QBt fiwm a direct juootioo with the terdary basiii of S(»itari. 

Farther south in Turiiey, the £utKbuk Karatu ooDititutei 
a bcau^ul and extenuFe haaa frQin P«rli^ to .Mooutir or 
T^it^tgHaj and from Fiorina to beytmd Solug^W. Lastlyt I maj 
add} the baua of the Z.ake of Tenidje or Tenidache, with ita- 
partly saline or marEhy aoil, sear Salooichii the baKo of die^ 
Sefcs and Drama, the alluvial plain of KnistJtevMz na the Mo- 
rava. Sec 

All these plains were oooe, like the vaUey of Theaaaly, tfaa 
sitea of Idtea which must have complately covered the Turiiish 
empire. Only very lew now remain, Mcb aa tboae q£ Oehrida, 
Caatoria, Tamoa, and Scutari ; uid even theae are rapidly dif^ 
appeariag and being 611ed up : that of Castoria is aaid not to- 
be deeper Utaa fifty feet, which I can soarcely believe, but ita 
shores are partly swampy and corered with raeda. Tiw atreaaa 
whidi flows from it passes through a low eoUntry, The lake 
cf Oehrida appears to be deeper. All the lakes a£ Turkey 
are in the weatem or south-weateni part o£ the empire, and 
are chiefly surrounded by limestone hills, at they oocur on the 
topa of bills, as in the Olymjnis. 

Nvthem Turkey oHitainsno Itdus, excepting near the lowest 
part of the courae «£ the Danube^ 

The cross Jractttreg in the chains are for the mnst part at 
right angles to their direction ; ao that, in tbe chains running 
N. and S.^ they extend ^ota W. to £. ; and in those running 
W. and £., w N.W. and S. £., they extend from N. to S., or 
ftMnN.E.toS.W. 

Turkey nffijrds good examples of the first kind, in the course 
of the Danube^ between Fanchova and Eladova ; in the courae 
of die Servian Mtnava, from Uacbitse to £ruBchevatK and Sto- 
]bg% and in the courae of the Toplitza. Of the second kind 
are the u^tr part of the White Drina (Bieia I>rin») bed in 
dwlpekchainof Idlls^ the course c^ the BhttkDrina (TgiAama 
Drina), across the Tschardagh range, particularly between 
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Ibsli and the cmflaenoe of the two I>nn» ; the fnctxtm in the 
Tsch&rd^h, extending from Katkandel to FrtBread ; die ooune 
of tbe Eutsehuk KarRsu, in Bitoglia (Engon), espedally from 
Fiorina to where it joins the Varder (the Axiu«). The eoane 
of ^m last river, particularij between Negotin or Gradiska, and 
Derietbiasor ; tite oonrae of the KarasU, or Strymon, which 
rota in true fiBsures between Kosnitza and tbe confluence of die 
nver of Dubnitza with tbe Strymoo, then aooth of Djunua 
(DzQiBaa), through the Kre^na Hill, then between Viatritza 
and SkoU, north of the plain <rf Seres, and, laitlj, west i^ Or- 
pnano. 

Tbe Bbodope, alao, preaentt umilar icots, tuaiuiig N. and S. 
on the Nevrdujf), betwe«i that place and Eaaluk. They are also 
obaervaUe in tbo coune of the Earaau or Meato, where it flowf 
ii^ the le* opposite the idand of Tassot, and in the course of 
the MaritzB or Hebrus from XMmotika to the lea. 

I have atill to ifwak of the tetnarkoble rent? Seom N. to S^ 
lAidi crosB the aiiddle of tbe low part of the aentcal ebnn, be- 
tween Sophia and U^ub. These fissures are so deep, and the 
hilly plateau bo low, is compaiiion to the man weatem «id 
southern chnos, that travellers scaroely encounter say ascent 
irfuttever, when theycroaa these imaginary Alps of gaagra[Jiers, 
is painag from Nordiera into Southern Turicey. These rents 
Dot only admit of nwds for horses, but even &r carriages ; or, 
at least, ^tey could oft«i be made suitaUe for tbe latter with 
voy Uttle Uiour; a &ct of great importance as regards geogra- 
phy, as well as ctHnoierce and military operatiaat. 

In proceeding from the plmia of Pristina to Usicub, we 
fiMmd the ptHOts from which the waters begb to flow in oppo. 
site ditections, to the north and south, not on a chain of hills, 
or even a hillock, but on a very small plateau covered with wood 
and blade earth, so aa to give it the a[^)eanmoe of having once 
beat a Im^. This is in reality only a higher part of the Kos- 
Rova jdmn, and is aUained by an imperceptible aaoent, so that 
it is probably not df^tj feet above the level of the piais. It is 
Ntuated between Babacb and Sessnia, and is tmly three quar- 
txn of a league in breadth. Tbe desoeot from it leads gradu- 
ally Uvough vast allunald^MiBitB, formed from crystalline slaty 
ndu^ talcoie gaoss, and (Motogioe^ to Kacaandk, wImm ■ deep 
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rent) through which flows the Pepentz, conducta the astonished 
traveller gradually down to the tertiary basin of Uskub. This, 
rent may be termed the Gate of Macedonia. First, There is a 
•picturesque defile, with perpradicular walls of old slaty axtd 
lim^tone rocks, so that, for the formation of the carriage road, 
it. has been necessary to cut avery small gallery through the 
granular limestone and white doloiAle. Afterwards, for a 
league and a half, the road winds down a woody and undulat- 
ing deep ravine, resembling the Pass of Kiltiecrankie. Lower 
down, there is only a small valley or glen in the crystalline 
slates, which varies considerably in breadth, the narrower parts 
being formed by the protmnon of hornblende rocks. In the 
course of six or seven leagues, one passes from a region where 
no vines grow, into a lower country, clothed with walnut-trees 
and excellent vineyards, and then into the warm plain of Us- 
kub. Yet, nevertheless, I do not think I can estimate the de- 
scent from Kacsanik to Uskub at more than 500 or 600 feet. 

It appears, that between the plain of Pristina and that of 
Vnina, the water-shed is also formed by very low eminences. The 
same is the case between the baans of the White Drina and the 
Mitrovitza. We passed from the one to the other by an imper- 
ceptible and very slight ascent, and along a. boggy smooth de- 
file, situated to the west of Lapushnik. Even between Vrana 
and Komanova, the Karadagh chain presents only very low 
hills, with valleys which tend much to diminish the ascent. 
Farther to the E., N. W., N. and N. E. of Kostendil, the hills 
around the Radomir plain, or the Upper Strymon, are very 
low, as we cannot allow more than 800 feet above the level of 
the plain for the western hills, and 1500 or 1700 feet for those 
to the east, as also for the Hill of Koniavo, to the north of Kos- 
tendil. 

The Kostendil baan is deeper than the Radomir plain, and is 
only separated from that of Dubnicza by hills whose elevation 
is generally under 1000 feet ; and from that of Sophia fay the 
Wtstoska, a hill whose absolute elevation may be estimated at 
about 2600 feet. 

This intionsiderable height of the Radomir Hills, in conjunc- 
tion with the valleys or glens, facilitates very much the passage 
frcHn Kosteodd, Dubnicza or Radomir, into the Morawa basio. 
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To the south, between Dubnicza and Radomir, it is only neces- 
sarj to Cross a Binall molasge htll not exceeding 300 feet ia 
height, or we may even go round this hill if we avoid Pobovnol 
and Tedno, and in that case the carriage road only crosses a 
small sienite elevation at Dubnicza, and an inagnificant smooth 
tertiary hill to the east of Tedno. To the north of Radomir, 
on ascending by a. scarcely perceptible acclivity, first the smoodi 
valley of the winding Strymon, and then the Gerleskarieka, one 
arrives at Gerlo (Grlo) almost without being aware of the as* 
cent. At this place a small molasse tidge is crossed, without 
ascent, by means of a deep defile or rent, running E. and W. 
sod a quarter of a league in length, and after ascending a very 
little, still on moksse, the point is attained where the water be- 
gins to fiow to the north. A gradually inclined plane leads 
through pretty deep cross valleys to Scharkoe or Pirdt, in the 
great valley of the Nissava. 

The valleys which form this small inclined plane are Novo- 
celskorieka, running chiefly N.E. and S. W., Nevljanskarieka, 
running N. and S. and also sometimes E. and W,, Lakanitschka- 
lieka, running N.E. and S. W., and Sukova, running E. and W.' 
By means of these it is possible to penetrate from the north into 
central Turkey with still greater ease than by Kacsanik or 
Vrana, for carriage's may be made use of along the whole Hne ; 
and from Scharkoe to Belgrade there are only two hills of small 
extent, on which the passage of large carriages would be soine-' 
what difficult, or which would require some previous prepara- 
tion, viz. at one league north of Scharkoe, and at two leagues 
S.E. of Nissa (pronounced Nischa) between Banjaand Topol- 
nitzarieka. 

Lastly, a very low pass, to the south of Tchttman at Porta 
Trajana, separates the plain of Sophia from that of Tatar Ba- 
Budschiic. The plain of Sophia is to be regarded as an upper 
subordinate portion of the great basin of Bulgaria and Wallachia, 
with which it is connected by the Iskar Valley, a cross fracture, 
as also by the bed of the Uraha or Wid. 

(1^ Gtotaffjl ofTurkei/, «r tteeitd part ijf&it CammuiaBiition, in our mit 
Jfunlwr). 
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NtOesoa tie Natural Bittory and Statistics of the Island ^ 
Cerigo and its deptndencies. By Robxbt Jahesok, Em^ 
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Invert^rate Jnimal*. — We shall now make some general re- 
mai-kB oa the aninul kingdom, as it pfescnta itadf in the island 
and its enrirons. The invertebrate animals are numerous, mora 
especially those in the lower port of the scale ; but th^ minute ex- 
amination required more time than was oSbrded. Among the Zot^ 
fbytA we met with various genera of polypi, as sertularia, fiustra, 
CMaBina, goi^onia, madrepora, spon^a, &c. Coral of a red and 
white colour occurs at the Ovo Rock and Drag<meres Islaods, and 
is occasionally fished for in the following manner : — A direr goes 
down, makes a strong net, something similar to that used for 
ojrsters, fast to a conl bed, which, on bmng dragged along by 
people on tbe water's sur&c^ breaks <^ branches of coral and b 
brought up when sufficiently weighty ; from repeated tnals, the 
kmgest period those divers have been known to remain under 
water was two minutes. Sponges, also, of a fine description are 
met with along the coasts of the island. In the months of July 
and August a fleet of boats sometimes comes firom the MoFca 
to drag for corab and qionges, but d late years the trade has 
decreased much in value, indeed so much so as to be Httle pro- 
fitable. A tolerably good sponge in Cerigo sells for about six- 
pence, but, like all other commodities where they are produced, 
scarcely any thing except the dross is to be met with. 

lo the class Medusaria, various genera occur on the coasts, 
but more e^)ecially after the prevalence of particular winds ; 
and in Echinadermata, the goi^onocephala, eclunus, asteiias, ice. 

Molluscousanimalsarerareos account of thur forming adiief 
article (^ food during the k>ng fasts prescribed by the Greek 
Church. The principal genera met with arc, serpula, spirobis, 
balanus, chiton, patella, phidas, solen, tellina, lucina, cardium, 
terebratula, mactra^ donas, cythena, venus, spondyluB,pectUD- 
culuB, pecteo, pinna, haliotis, helix, pupa, clausiiia,trochuB, turbo, 
monodonta, janthina, natica, columbella, cassis, buccinum, fusus, 
cerithium, murex, cyprina, conus, argonauta. In violent south 
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irinda, but more especiaUy SE. or sirocco, many speraes of 
nfiipMlw beiongiag to tbis sub-ldngdoiD are drtren on sbofv; 
Among oUier^ we have the Janthina fragilis, from wind) tbe 
island is stud to have derived one of ha andent names. Strabe 
says that tbe first name of tbe idand was Forphyra, and Ari- 
stotle gives tbe derivatian of the prinutire name nffu^ovw from 
the quantity of poTpbyiy tbe isbmd was suppoeed to contain ; 
wbile others maintain tbat it was not fnnn (be Grttk word mg- 
nifying porphyry, but from the word purpl^ on account of tbe 
purple dye which the andents extracted from tbe Janthina fra- 
gib^ abundant cm the Cerigo coasts. Pausanius says (chap. 
xzi. b. iii.), " The coasts of Laconia abound in tbeWa which 
yield a porple dye, the best except those of tbe Sea of Feia> 
da." 

Like the raollusca, tbe arttculata are much prized at certni 
periods of the year as articles of food. In the dam Crustacea, 
examples of most of the great divisions were noticed, and ia 
the fredi water streams and poods genera of the order Amj^ 
poda. Of the class Aracbnida, the genera tarantula and scw- 
pio are common, occurring someUmes of a wy large ate. Peo» 
pie are sometimes stung by seorpions without greater injury 
than swelling the part, and produdng a smarting pain, to allay 
which a small quantity of oEve <h1 is used. Tbe gotera <^ the 
class Insects are numerous, and require more space than can at 
present be afforded. ^ 

Vertebrate Ammab.—The animals of tbis great division are 
few in number, but when abundant are periodical. 

Fishes. — Migrattcxi, a subject of much interest to the phlloso- 
[^cal inquirer, is still but imperfectly understood ; indeed, the 
facts on this head are comparatively few, crude, and ill digested. 
Tribes of the class Pisces migrate regularly every season dtheron 
account of want of food or diminished temperature. iJome kinds 
of fish are always to be found, but others only occur in particular 
seastms, which circumstance the fishermen are weU aware of, there- 
fore use different kinds of tackle and bait according to the time 
of the year. In autumn shoals of the genus Hemiramphus ap- 
pear on tbe coasts, and are caught by rod lines trailed alimg the 
surbce>wat»; about the same period Mackerel, Crysoi^ris, and 
Boopa aboand ; tbey are &bed for in the ni^t and takn by 
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loDg tines thickly set with hooks, made fast to hoops vjth belli 
altAched, floated by calabashes, for the purpose of iofonning the 
fishermen of the situation of their pets. The species frequenting 
the shores, are taken by different kinds <^ drag-nets. During 
Tinter the genera Smaris, Sargus, Fagrus, and Pagellus appear 
to, abound ; apd in spring the genera Dentex, Zeus, &c. are of 
commoD occurrence. Fish-flesh varies in quality at different pe- 
Tiods of the year ; Bome kinds at particular periods become so 
b^jBS almost to be conndered poisonous, and therefore are re< 
jected by fishermen. The genera and ^>ecies most frequently 
met with in the market are Fercis, Smaris vulgaris, Sargus, 
PagruB vulgaris, Fagellus, Crysophris aurata, Boops, Oblada, 
Serranus scriba and cabrilla, Trigia lyra and hirundo, MuUus 
Burmutetus and barbatus, Scorpena, Cottus, Trachinus, Zeus 
faber, Caranx* Cybiunr, Dentex, Crenilabrus lupina, Labrus 
trimacuUtus, Torpedo, Ophisurus, Pleuronectes, Scyllium, Try- 
gpD, Mugil auratus, Hemiramphus, Syngnathus. 

Jieptila.—Aniaiiiia belonging to the class Repdlia, although 
Dot very abundant, yet still representatives of the following ge- 
nera were observed : Testudo grseco, Emys europsea, Chelonia 
caretta, Lacerta agilis, ocellata, viridis, Ascalabotes, Oligodon 
natrix, yipenum, Coluber berus. Vipers ammodytes^ Bana es. 
cu|enta,Hylaarboreat Bufo communis. £very stream and marsh 
io spring teems with frogs which make a noise rather grating to 
the ear ; a species (in Corfu) of a large size produces a peculiar 
sound, somewhat similar to the name given by Aristophanes to 
the frogs of the river Acheron in Epirus, 0£ixixixoa^. Indeed 
both the ancient and modern Greeks seem to have derived the 
names of many animals from their cries ; at present, in the island, 
birds are called from the sounds which they emit. 

Our attention must next be directed to a class of apimals 
highly interesting in themselves^ and important from the part 
they perform in the economy of nature. 

Birds.-^la Cerigo stationary birds are few in number, but 
hosts appear, remiuning a longer or shorter period, in spring, 
OD their passage north to spend the summer in more temperate 
climes, and in autumn on their return. Much has been written 
oa the migrations of the feathered tribes, although even stiU 
oiurdata are few and incomplete, or just enough to lull uuoy 
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absurd dieories on the subject. I ihall dow ^re the genera knd 
speciei met with, not onl; in Cerigo, but in the lonun Islands 
gmerally, in different seaeona of tbe year. 

^/M-M^.-— Vultur fulvuB, Falco dnnuncuhudes, tinnunculufi, 
pen^nus, BDbbuteo, rufipea, analon, Nisus vulgaris, Uuteo* 
cnnmunis. Circus cyaoeus, rufus, Otua communiB, Bubo tuI- 
gaiis, Scope vu^aris, Lanius excubilor, minor, coUurit^ Mufi> 
oeapa grieola, albicoUis, Turdus menilai musicus, saxatijis, Ori- 
dus .galbula, Saxicola rubicola, rubetra, ccnanthe, strapasinfi, 
Sylvia rubecols, phfenicunis, tythys, Curruca turdoides, atii- 
capiila, Tulgaiis, cinerea, salicaria, Regulus trocbilus, vulga 
' ris, Motadlla alba, cinerea, Budytes flava, Cypselua apus, md- 
bt, Hirundo ruBtica, riparia, rupestris, AUuda criatata, Fa- 
rus cceruleus, Kmberiaa melanocephala, miliaria, Fringilla go-. 
Ithst Carduelia vulgaris, Linaria canoabioa, spinut, Cocco- 
thrauBtes chloris. Pica vulgaris, Garrulus glandarius, Coracias 
gamila, UpUpa epope, Merops afnaster, Alcedo ispida, Ptciis 
mediuB, Cuculus canorus, Coturnix vulgaris, Columba turtur, 
tivia, Cbaradrius morinellus, Ardea minuta, garzetta, nyct'ico- 
rax, ralloides, Ibis falcinellus, Numenius arquata, Scolopax gal- 
hnago, rusticola, major, gallinula, Bal)us crex, porzaoa, Gla- 
reola torquata, Fodiceps aUratus, minor, Larus ridibundus, me- 
lanocepbaluB, Felecanus onocrotalus, Anser ferus. Anas rufus, 
Bl)yDcfaas[HB clypeata, Tadoma boschas, sponsa, penelope, Sar> 
cc4la crecca, querquedula, Mergus albelluB. 

Summer. — Paator roseuB, Oriolus galbula, saxicola rubicola, 
rubetra, Sylvia pduBlrie, melanocephala, galactotes, Hirundo 
rustica, rupestris, Caprimulgua europaeus, Parus miyar, coeru- 
leuB, Emberiza melanocef^ala, Pica vulgaris, Garrulus glanda- 
rius, Cra'adaa garrula, Upupa epops, Merops apiaster, Alcedo 
ispida, Yunx torquilla, Pterocles alchata, Ardea cinerea, nycti- 
corax^ purpurea, Grtis cinerea, Clconia alba, Ibis falcinellus, Nu- 
mtfoiua arquata, Totonus glareola, Himantopus melanopt»uai 
Larus marinus, canus, Sibleda vulgaris, Tadoma vulgaris, Sar- 
cella crecca. 

.^uHufftn.— -Vultur fulvus, Falco tinnunculmdes, tinnunculus, 
•ubbuteo, seaalon, rufipes, peregrinus, Nisus vulgaris. Bubo 
' cdbununis, Circue cyaneus, rufus. Scops vulgaris, Turdus saxa- 
' tilia, Onotus galbula, Saxicola rubecota^ rubetra, Sylvia iuhe* 
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cola, phsmeunn, tjU^*, MotaciUa idba, diici'ea, Budjtes fls- 
va, CypKlus opns, ntdbe, Uirando lustica, lipwia^ rupesUu, 
C^rimulgus europieu% G-amilus f^aodariua, Comaas garrulit, 
Upupa epbps, Moops qnaster, Alcedo ispida, Yunx twqoilla, 
Cucnlus canams, Coturnis vulgaris, Columba turtur, livia, Cba- 
ndriuB mminflUiu^ Totaaui glareola* (Edicaeimis ciefutaDB, 
VsnelluB crirtatuB, Ardea dcerea, ninutii, gaitetta, DycticOEsz, 
raHtfldes, Ckxxua alba, Nubkiuus atqiuta, Sco)o|iaT ruslicdo, 
gallinago, GalliaiUa major, Hallus €mx^ poMana, Podicepa mi- 
p^t p""*"f, T.™»*»»T>«, manDos. 

Winter. — Some of tbe abore AsciixtrGs at iatcrrala : Turdus 
merula, musicus, fxlaris ; tbe Saucoke aa io sfmng, also tbe Car- 
rucie and HeguU ; Budjtes flava, Alauda ciistata, Paeus majer, 
eceruleui, Emberiza miliaria, Fringilla oo^eba, cardudia, vuliga- 
rit, Linaria caooalBna, spious, Coccotbraustes chloiis, ficua loe- 
dius, Ardea nycticorar ; Scolopacea as in autumn ; Larua ridt- 
bundus, nelaoocei^alu^ Felecaous oaocrotalua; and T nwftlli 
rostres as in spnDg. 

StatioMary Birdif—With regard to tbe AcciiHtres, I bare 
sot yet ascertained wbetfaer any ot the speaes are stationary 
throughout the year. Turdos cyaneus, Pyr^ta Tulgaru, C«r- 
Tus corax, monedula ? Peidis rufua remain all tbe year round. 
There are several oth»s (^ which I am still uncertain. 

On reTiewing tlus hst we are struck with the few iDdigenBpB 
species. It shews the route many genera take in pei&rming 
their migrations, and points out a wider rai^ to BtHne species 
than hitherto known : the Sylvia gulactolea is mly as yet known 
to occur in Spun, and tbe Stdida vulgaris, although not epst- 
racm, may be added to tbe catak^ue of European ^ledea. A 
general notice of how tbe migratory flocks occur may not be 
uunteresting. As to tbe period when different spedes appeA"* 
much depends on whether the weather is wann <» cold, being 
early in tbe {anaa instance, and late in tbe latter. Wbm ibe 
winter is scarcely finishfid, those birds which appear early in 
England arrive here, while the latter species and our aununer 
vintants are first dxerred eboat the end of ^liog; again, 
about the middle of au,tumn, tbe summer yiatanta of this ptaee, 
at richly plumaged birds, depart, and are succeeded by tboae 
with kta gaudy tints fitora the north; but tbe moat mirilte cl ail 
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amve iabout Uie beginning of winter, ood are the fint to depart 
in spring. 

The flocks of quail whidi iq^iear here in ipriDg and autumn, 
are condderably reduced hy vanous deBtmctire meaoB of the 
inhatatanta ; but the meat nngular is that of finding tbem 1^ 
dog^ aomething similar to a lurcher, uad then catching tb«& 
with hand-Dets. Two, or a party ot three, go qwrtlng in this 
way ; each net baa a mouth tomewhat oval, stiffened by a rim of 
wood two or three feet long, attodied to wbidi is a net of a pro- 
portioDate bulk ; to this border is fastened at one end a pcde, ten to 
fourteen fset long, and with such a weapon a pwty of three mU 
secure twenty or thirty couples during the day in the following 
manner. When the dog makea a point, the party comes up to- 
wards the spot in diflkrent directions, holding thdr nets by ihe 
ends erf" the poles, and if the quails lie so eloae, as they do la bushes, 
at to allow the party to touch each othei^s nets, then the dog ii 
dtiten in to put them up. On rinsg, each man strikes at a bird 
with hia extended oxal-niouthed net, twisting it in the mr to eiw 
tangle his gnae^ and, whtn expert, seldom misses. On tbdr 
first arriral, the quttls an alien so much fatigued as to be tft- 
keti by the hand, oe nets of the sin^ilest coostmcdon. In spring 
they are thin, and scarcely worth Uie trouMe of procuring, 
wlule in autumn, tfa^ are 6t, and mw^ prized as d^kaaea. 
Great nnmbeis ace preserved, and fattened for the table, but 
unless great cars is taken tbey die qnickly ; several experiments 
have bean made here in aotiuan by private indiridiiats, of sere* 
ral hundreds at a time, but they always died off before the cold 
weather had &uitly commenced. 

Qvadru^df.'— From Hke ]»eceding description of the islands, 
wla woi^ naturally infer ascarcity of wild mammiferousaminals, 
andibdr being well adapted, in the milder pails of the year,Yw 
pastnragew In fimner times, that ammala of a large size existed 
in Cerigo in a wild state, we are entitled to infer froin tlie fosdl 
(ffgamc remains now ^sting, and already noticed ; indeed, id 
the time of the antnent Greeks it would appear, t&at an ishud 
en the coast of Greece, at a diort distance from Cerigc^ took its 
ns»e firoift the nombet of deer it contaaaed. At present, the w3d 
AuuBmiferoiie ansmads existhig are Canis aereua, Veq>erti]io mit> 
Tnmm, BiaatlafboB ferruDMqwnum, Mustda £^na, "Ltpat 6aai- 



68 Mr Jameson on the Naturat Hiatory and Staitttkt 
dus, cuniculus, Mus jhuscuIus, rattus. Mustela foina is niucfa 
dreaded by the peasantry from the havoc it makes amoDgst their 
.poultry; they have many contrivances for its destruction, which 
kwp its numbers in check. The only locality for the Lepus cu- 
niculus is in the crevices of one of the Sragoneres islands, 
.and it may have been brought thither by the bands of pirates in- 
habiting it; and, in fact, it was a famous rendezvous in the ITth 
century. A key as the spot is to the Levant, none could be more 
.favourable to such people. Merclianlmen, from the nature of the 
wiufls there, could have only escaped them acddentally, and 
they must Iiave assumed the authority of Cerberi of the dien 
passage of astern commerce. 

or domestic mammifera sheep are the most abundant. There 
ere scarcely a dozen horses in Cerigo. Mules and asses, on an 
average for £ve years, there are annually 871 ; homed caule 
31S3, goats S5Si, and sheep 16,809. In Cerigotto, mutes 
and asses 20, honied cattle 153, sheep 303, and goats 806. 
The oxen are short and stout, usually cX a dark brown cdbur. 
They are used for agricultural purposes, and the few fed ibt 
.slaughter are those either useless from age, or'purposelyim- 
ported from Greece. Cabbage and other succulent vegetables, 
often withered and unboiled, are used for fattening, to which 
circumstance we may in a certain degree attribute the bad qua- 
lity of the flesh. More attention than has ever yet been 
paid here to this subject is much required. Sheep are small; 
.and of a white or grey colour, but stmietimes entirely or partly 
brown or black ; there is a large variety with a much' broader 
tail than the others, which seems to have been derived from the 
African breed. Mutton is better flavoured than usually'met 
with in this part of the globe. The goat is mui^ valued fdt 
mttiy reasons. It varies in appearance as to colour,' although 
Uack with white and brown markings are the most common ; a 
few varieties almost entirely white or brown are generally' inet 
with in a large flock. Many shepherds have names for their 
goats from the forms and colours of the markings. Sheep com* 
inence to briag forth ip November, and goats somewhat later. 
Kids^ flesh is delicate and well-flavoured, but goats* is coarse 
and ill-tasted. Cows are never milked, goats and sheep (wly in 
spring : from the milk <tf the latter a dry pecuKar^ flavoured 
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cheese is made, suited to the native taste, for they will tell you 
English cheese tastes and smells too strong. Goats' milk haviag 
iqare solid contents than any other kiod used by us, is more 
nutritious, and better adapted for making cheese ; on the same 
account, it keeps longer than other milk, a circumstance well 
known here among the peasantry. The peasantry are perfectly 
awfire. of. the difference the kind of pasture produces on goata 
and sheep ; the fortaeT are usually led to the higher or less fer^ 
tile parts of the mountains, and the sheep are kept in llie more 
ridjiy. verdured valleys. 

The bog. is an inmate of every peasant's cottage. Omnivo. 
rous as it is, nothing escapes it During the olive season, how> 
ever, svine become fattest, and are then slaughtered in concdder- 
able numbers. Every part of the carcass is useful in domestic 
ecwomy, even the very entrails are used as sandal ues. Hc^ 
«id goat skins are still used for holding oil and wine in trans- 
porting them from the country to the market. Agun, bog skins, 
after s rough tanning, are cut up, anj made into sandals or 
common Greek shoes, called «mni^(, which are mndi prized for 
travelling in a rough country like theirs. 

The ass and the mule are the exclusive beasts of burden in 
Cerigo,. and for the uses to which they are put, are certainly pre< 
ferable to horses. 

There are. two well-marked varieties of dogs in Cerigo; one 
of wbicbt impprted from Candia, is about the size of our 
greyhound, with a head similar to it ; general shape of body abo 
like, but stouter, and covered by longish dark grey coloured 
hair: the' other is ibe common dog of the island, which more 
nearly resembles our shepherd''a.d(^ than any other I have seen. 
Both have good scent and, speed, but so remarkable are these 
qualities in the Candia variety, that nothing can escape it in the 
shape of game. When talking of quai), it was this kind of dog 
alluded to, and it is highly prized by the Cerigots. 

(ToUe»iiHnMd.j 
CoBro,^f>nJ22.*lS3ft 
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Biographieai Notice of the MuUato M. Li^et-Geoffi-otf, Corre- 
spondent of the Aeademjf tff Sckneetjbr the Sec^on qfOeo- 
graphy and Nav^ation, 

Jkan Baptists Lisibt-Gxoftrot, a mulatto of the &it 
degree, was bom in the laEe <^ France, on the SSd August 1758. 
By means of hU amiable dispoHtion, great persevn^noe, anil ex- 
cellent character, he succeeded in overoomiDg the obstacles which 
the cupidity and prejudices of the colonic as well as (he influ- 
ence of custom, had so loDg unoeaungly opposed to the moi^ 
and intellectual improvement of men of colour. Listet-Geoflko^ 
nerer left the African Archipel^o, in which he was born. The 
just reputation which he had obtained by the age of thirty, ex- 
tended across the seas, and procured for him, in 1786^ the ho- 
nourable title of Correspondent of the Old Academy of Sciences ; 
an honour which he acquired by means of the almost inugiufi- 
cant resources which the Isle of France could offer to men of 
study before the revolution of I789> I believe ^at M. Lidet 
is the first of his race on whom Europe has confened academi- 
cal honours. This circumstance, however, is not the only one 
deserving of attention in this case. I observe that at the same 
meeting of SSd August 1786, when this learned mulatto was 
nominated, that the Academy hkewise enriched its lists of cele- 
brated names with those of Dubuat and Spallanzani, and that it 
appointed the venerable Duke de la Rochefoucauld to be the 
immediate correspondent of M. Lislet. In this association of 
names there would have been enough to qyertum completely 
the notions <^ the planters, had not the well-known gentleness, 
virtues, and general knowledge of M. Lislet-Geoffroy long since 
placed him in a privileged position, before which die moat deep 
rooted pr^udices disappeared. 

When the academies were abolished in 1793, M. Lislet.Geoff- 
My, like all the other associates, lost the title of which he was so 
justly proud. Its renewal, as correspondent of our present sec- 
tion of Geography and Navigation, is dated so late as 7th May 
1831 ; but before this can be imputed as a neglect, it must be 
added, that the Academy, in spite of the rigorous nature of its 
rules, did not wait for a vacancy in order to replace faim. I wilx 
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add, that if Uie jume of U. Li^et fifloffioy doet not appeu 

among those of the correspondents of the old Academy, which 
the MiuUanatiqU ClaM of ih« Institute eagerly attaehed to it, it 
is only beoauH the diffioulfy of ctxnmuBica^ou between the hm- 
tropolis and the Isle of France, during the wars of th« revolu- 
tioD, Kodeoed it impossible to aaceMaia whether the sLilful geo- 
gMpbar adU lived, when the Irmtitqte woe astablisbcd. What- , 
ever oay be tttd of this, there will therefore be no rcasoo to 
speak of the jH^poBsetBiow of power, of the aristocrat^ qf the 
eJcin, nor of prgudices truly unworthy of enlight^ied men. 

A .life, however Icotg, passed wholly on a saiAli island in the 
middie of the Soathem Ocean, must necessaiily offer few inci- 
d«ti worthy jof being renembeted. M all events, if any tiuag 
wonderful mariud tha c&re«r e/ M' Lielet, his iEwt^Kao cwr^- 
spondeatE bane aot bean aoade Acquaiated with it. We knew 
oaly that whenever a wamA arrived at the leleof Fcaoce, he im- 
mediately abandoned his retreat and tavaunte ooeupatiout, and 
b^oaiae, by day aad night, tha willing guide 1» all who shewed 
the elightest desire to srail theoi^lves oi his kmviedgs. In 
ITJl, M. IJtifit Rceomftaiued Cooitnersoa in hjs voyage to ijie 
IiU of Bourbou. In RuemlHaace of this excwsjon, M. Bory 
d« SaintrVinoeiit hap bettqwed the name of Pitoti-Lifiet on a 
vQlcaoic mouiXw. of that falaod, oeac a remarkable circular de- 
pt^asioQ of the fpmujd kpowo in the country under the name of 
TVsM&iaw. If idle necwNty of twnuaatiDg this aoti^e in a shor^ 
time left me leisure for it, I could extract from the relations of 
iBflst of our navigators in the southem r^ons, testimonials of re- 
spect as significant and honourable tfi M. Lislet-CreofFroy as 
that which I have mentioned. 

The following, I believe, are the principal productions enti- 
tling M. Lblet to the gratitude of the scientific world :— 

Map of the Isles of France and Reunion, drawn up on ihe 
observations of LacaUle, and a muUituileoC particular plans, by 
the author ; published by order of the Minister of Marine in 
1797. 

The same map, second edition, corrected from new observa- 
tions ; publi^ed at Paris in iSOS. 

Chart of the Secheltes, according to observations made by th^ 
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author during numerous voyages in the midst of dns dugaroai 
urchipelago. 

Map of Madagascar. Thu was published by ordo- cS the 
XIngtiah GoTernmetit after the I^ofFrancehadceasod tofonn 
one of our colonies. . . 

In the map of the Ue of France, which accooipaoiec the 
l^yage of M. Bary de Saint-VinieTit to the ^fijw principal 
islands ^the AJricon seas, the mountains are dedgned, as the 
leaitied trareller himself declares, according to a [4an of M. 
XiisIet'Geoffroy, ... 

Peroo has published, in his Ycyage ^ Ditoowry to. At 
Southern Lands, a table of the heaviness and relative strongth of 
many diflWent kinds of irood bdbmgiog to the Isle of France, 
irhich was communicated to him by M. Lislet-Geoffroy. . ■ 

The oak <tf Europe appears in this taUe as a standard whare^ 
vith to compare the results which varioua natural phikaofdiera 
have obtained by operating on sabstances of the old continent.- 
It only oocu[Mes the seventeenth |dace witb r^ard to we^l, 
and the nineteenth in respect of strength ! 

The almanacs of the Isle of France cmtained various scien- 
tific articles by M. Lislet (one unong others on the mountain 
named Pitr^ot), which shew all the varied knowledge of their 
author. The experiments by means of which M. Lislet proved 
that the shoal known under the name of Ish PlaU, was formed 
bj the debris of the old crater of a volcano, have been justly 
ap|)feciated by geologists. 

The interesting account of a voyage to Saint-Luce (Isle of 
Madagascar), made in 1787, is fomid in the second volume of 
Malte-Brun's Annales des VtofOges. 

I may affirm, in conclusion, that the most important labour 
which M. Lislet ever undertook, and <hi which he never ceased 
to bestow the most scrupulous care during his long lifb, and 
which will enable us to fix definitively the dimatic drcumstaooes 
of the Isle of France, will not be lost to science. I remember, 
indeed, that M. de Freydnet, who, in 1818, carefully compared 
the meteorological instruments of the Urania with those of M. 
Lislet, obtained from that natural philosopher a series of trfrfea 
embradng an intervid of more than thirty years. When tfiese 
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uUm an properly drami up and arranged, tbey wUl tliew widt 
all the neceaaary prednon, 

- The mean and extreme temperatures of the Isle of France ; 

- The b^ht of the barometer at the lerel of the sea, at thaaO" 
of south latitude ; ita diurnal and monthly variattoa ; 

• The-eztent itftbe changea of atmosphene presaure Tfaicfa:an* 
Donnee or accompany the dreadful tempests which commit mdl 
ravages in tnqneal regions: 

: The nKan height of the annual M\ of rain, and the eoorsMUB 
differences which exist between the dry years and the vet yoars, 
whether in r^pnrd to tiie total quantity of water ooUectod, or 
the number of nui^ days, &c. && i 

.A note whidi I have just recaiTed from the Isle of Fmee^ 
informs me that M. Lialet contmued his <^>aerv^ioas till tb* 
ckMe of the year 18S4 ; they tberefiHe emlmaoe upwards of Jialf 
a century. Pifty years of observations made by the same po*- 
aon, in the same place and with the same instrumeats, caoBM! 
fail to throw much lif|;fat on the questicm now so mach agitated 
respecting the cKmatic influence of clearing of wood in thia ioog 
intervid ; indeed the mania fas this has not been less active.in 
the colonies than in Europe. 

. M. LidcuGeofioy died on 8th Febmary 1886, at the age of. 
nearly ogbty-oae years, wiib the title <^ Hydrograpbical £agi- 
neer of the Mautitius. Under Ute French Govemment, he was 
promoted, duni^ the war, to the rank of Captain of Engineera. 

. AdcHAaml Deta^ ne^eetiag Aim hy M. Bory de Saimt-Vitt- 
cent.— "la. the notice giv«i by the Perpetual Secreti^,.the.vii^ 
tuea and merit of the philow^ber whom we have just leat.haTe 
beat worthily apfweeiatGd. I ask pemusn<Hi oi the acsdemy 
to add sonething to this notice, in order to make you better 
acquainted with a man of colour whom I have moitioDed in the 
£fMy on Jfa». (of which I have the honour to present ymi with 
a third editiiMi)» ftv-the purpose of demonstrating that onemay 
be a Nf^ro, at nearly so, witbout bang condemned by nature 
to. that degree of iitteUeotual inferiority which, it is pretended, 
must be the condition of the ulotrique i^Kcies. 

A magmficent map of the island of Mauridus, engraved in 
England in 1814> and which I have the honour to exhiUt to 
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the Acadamy, is one of ths woriu of M. LidcvGepAoj irUdb' ' 
baB been omitted in the catalogue of bit mintitis woikt. Tbe ■ 
geneai nwp of the two islaodt of France aod Booixis, atad in 
the tKriicfi, and in ^icb, it will be rectdlected, I m«tod, in re- 
gard to tbe fiat of iheae ialtiidB, the figure of tfas mountuns, ' 
had them indicated aalj at a verjr few pointi, aad without any 
of the details wbiefa are ep well expfecaed in this. 

The father of LisleuGeoSroy, as &r as I remember the aeoonat 
I b«fe beard of iiim, wai born at Puii, but hit rdatiau belooged 
toBaetagae. Haviag gone to the Ids of Fraace at soiae petioil 
bat wwe n ITOOa^d 1740, be ^hk bought and inatried> aaawdii^ 
to all the regular fonni, a CaSre negraK, whom I «einanber to 
hme aeoi what at a gneat age^aad the ol^^ of the moat afllecdoo- 
ata atlanlioiM, in the pmtty booae which their exeaUoit sod had 
built. The lattar was then Kanewfaat uptraida cf ferty-fire yeoti 
of age. He related to me, dmt Comnenoa and Bemaidin de 
Saint Fitrve bad Mioceenvely been gueita in his &ther*B bouae, 
"nw formee having undertaken to explore Bourbon, or rathw 
1lt[utcaEeigne, Liriet, who was already acquainted widi tbe cowi- 
try, was chosen m gnide ; and tbe ccarespondeBt whom you 
have just lost, then very young, alio aceaoipeniod tbenk A 
valuabia aad permanent memc»ial <^ ibU scientiflo exeuiwcm t^ 
mains on the plain of the Cai^ea^ a nearly central phUeau, ele> 
vatcd 600 or 800 metres abora the level of the sea. lislaU 
Gieoffiviy's father hfd brou^t straaiierTy [rfants from Europe, 
which he carefully cultivated in bis garden at Port-Louis, but the 
bast preveotad them succwdi^. By tbe advioe of Commeraiui, 
tha impoverished [dants wwe truupoitsd by the three travel* 
Ian to tbe plain of Caffrei, where they prospered to suofa a dft- 
gi:ee, that, on my arrival, die beigfats of tbe idapd were entirely 
oovwed with them. Tbe {danta had in many places entirdy 
oecnpied the soil, and aboked the indigeiiouB vegetatim. In 
thefi^t QeasoD, I saw, in 1801, spaces which appeared eotirdy 
rtd with them ; and I may affiria, witbout euggeratioD, that 
ooe oottl4 not walk idoog the ground without stsining the feet, 
even above the ankles, with a kind «f mariMdade minted with 
volcanic ashes. 



Ftinkir BiagrapMictU DeUdb ^M. Litlit-Ge^gh^ o 



Si^rafAieat Notice ofM. LialeUieqffroif. 71 

nieattd h^ M. Arago.* — " I was bom' in the Isle of Boiuboa 
3M Augurt 1776. My mother wn a negtemt d! Guinn, named 
Nkuna. She was the daugbter oF Touca Nianibo, King of 
G^am, iriio was made pntoner in a war, and ma*si(nd« alnig 
witfa an the nalcs of his famfly, according to a pcactaoe mtSB^ 
CMndy eomnoh in these countries. 

" My mother, then about mtSe years of age, was made a 
slave, and sold to the agents of the company, who wut her to 
the Isle of Franee about the year Viaid. M . Qeoffloy obtwiwd 
hv from M. David, gomnor of this eoloBy, in order to restow 
her to Kbarty. She followed him to Bonrlxm, whve Ae solaced 
hira with enry atteatic»a in old age. 

*'M. Gredl^oy took dut^ of me in my infancy, and edawtal 
me hunsrif ; he taught me ihe first principles cf drawing and 
mathematics; and wished bkewlae to teadi me Latin^ hot tt 
this stndy I made little pn^reas. As I had no fortgne, be 
made me enter the service at my fifteenth year, and shmt^ aftv 
I went to the Irie of Frsoce, where M. le Chevidier de TrtHne- 
lin, ooBceiving thst he oimentA. in me an inclinatidn for the ass 
service, employed me at the works of a new bridge which he was 
building. Having rtius his iastramenfo and books at my dis- 
posal, I applied mysdf to the study of mathematics and astro- 
nomy. Not bring able to procure instructars^ If. de Tn«»> 
lin was very ready to assist me with his advioe, and to encou- 
rage me. It is to this generoos patrcxi that I owe the GtUe 
knowledge I have aoquved, and my advancement in the ser- 
vice. From gratitude, and still more from attBcfanwu, I em- 
barked with him at the commencement of ihe war <£ 1778 in 
the ei^Mcity ef aasIataDt pik>t. 

** X obtained in 1780 the occupation of drBugbtanaa to the mili. 
tary en^neers of ihe IsU of Fr^tce. 

** On itSd August lt86 I was dected correspondent of the 
Boysl Academy «f Sdenees of Paris. I have soit to tlus team- 
ed society a series of twelve y«an^ meteorslogieal observaticHtt, 
and a number of experiments on the strength and w«i|^t of 
tbo' woods found in this colgny, made by M. Mdaroiai and 
wfaidi I was engaged to continue after hia d^Mntuve. 

■ These detaflg are flirnlshed hy s letter cf H. IJsIet-0«offK>r^ wrttt8D 
to K le Baron ds Zscbi and •MuaiuatGatfd ^ U. Wartxunn of OfMTa> 
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■ ",In 1787 I vos sent by tb« GporenKH'-Geiieral to the Bay.of 
StODt Luce in thesouth'of the island of Madagascar. I drew 
up ^e map of this bay, and of the country for fifteen leagues 
inland, and I likewiae visited the thermal vaters of the Valley 
(^ Amboule, spedmens of whkb I transmitted to M. le Doc do 
Bochefoucauld at Paris. My journal was jHinted in the Mi>- 
dnm voyages. 

' ^Mn 1788, 1 was appnnted to drav up the map of a pai;t of 
tbelsleof Frauce; this was sent to the depot at Paris, and 
procured me the commission of Greographical Engineer. During 
the -disastrous period of the revolution, I was so rortunsle as to 
assist in preserving this colony from the misfortunes and calo- 
mities which overturned the rest of our western colonies. . Tnie 
to my principles, I wished to deserve the confidence of my&u- 
perion apd that of the people of coknir at whose meetings I al- 
ways, presided, and we succeeded, in escaping the troubles wUh 
wiiich we.were tfareat^ed in 1794. 

• *f At this period M'GeoSroy ado[4edime, by an authentic ao, 
aad I assumed his name, that of Lislet-Geofiroy, which! now 
bear. 

« Tins same year the Admiimtn^ors-General sent me op a wi^ 
»on. to the Secheltes islands; I there made various observa^wu 
on the bays, harbours, islands, and dangers of this arcbipelaga 
At my return General Malartie appointed me au assistant^if- 
ficer in the body of military en^oews. 

~ C«ptain<G«D««l Decaen, oa assunuog the command of th4 
Butem Colonies in 180S, GO(i6rni«d me ip the rank of captiun. 
At tha capture of the Isle of France, he named me chief of (he 
commission for the inspection of the place. When this iqwra- 
titm, and all others that depemled on practif^l en^neering, 
were completed, it was imposHble for me to iiqpoir . to Fraopp 
according to the terms of c^tulatkin, as I w«e then fifty-five 
y«Brs old, and had the misfortune to lose: my. wife tB 1801, who 
left me two children of a tender age, the tiijectsof all my oaties 
and soliotude. 

Under the Enghsh Government, M. Farqubai, Governor of 
of the Isk of Fruoe, sent a corrette.to ^e coasts of the oortl^em 
parts' of Madagascar, and particulariy the bay and harbourof 
Louiqin. :. I£onned one. of tJie.BommissioB .f^i^nted for thc^ 
purpose, and was entrusted with all relating to ge<^raphjk>[(^> 



M. Boiissiogault pn tfte' ComposUion fjfBvtumena, Tl 
This voyage afierded mesa opportunity of making man; new 
aocl' very itnpottant obaervatHma, ib correcting the- map of tbis 
great idand, and coin^eUDg that <^ the Archipelago on' the 
north-east, at which I had worked for u long a, tiine. 

The map oftbe lafe'of France which I drew up witfaniueh 
care, ind ^e accuracy of which I can Toudi fbr.wad engrwvied 
in England, by order of the Quarter-Maater>Gren'etal. I sent 
it to the depot at Paris, but it. appears - that it was ioterd^Jted 
bnthe-Toyage in 1808. ■'■ 



On ike Composition of Bitumens. By M. Bodssinsaitlt. 

The bitumena which are so abundantly spread over the-fwe 
of the globe, and whose uses are every day becoming, more varied 
and extensive, have hitherto been little examined. If we fxsept 
thelaboursof M. de Saussureupon the naphtha of Ami«DO,'we 
are nearly in complete ignorance eoiueiiiti^the intiotate.nature 
of these tHtuminous eompounds. 

It is to this insufficiency of the data* suj^lied by chemistry 
that we must attribute the co&fuBion intovhich most mineralo- 
gistsbave fallen in tbeiratlempts todasufythc d^fikrent UtumeiM. 
A-eystematic place can easily be assigned tonaphtha,- idrialine, 
and mdhlite or honey-stone, but when we come to petroleum me 
get involved in difficulties ; this substance usually met with in » 
liquid state, now becomes' viscid, and successvely presents all 
pMsible degrees of consistence, till we arrive at asphaltum, whadt 
is solid and brittle. We are generally led to admit that the bt< 
tumens owe th«r fltudity to naphtha ; but the results of the pre- 
s«it investigation shew that there is no ground for this supposi- 
tion. The attention'of the author was first directed to the viscid 
bitumen of the Drpartement da Bat-Rhin. After describing- the 
tnetfaod lb which the bitutninous sand is treated, he gives a ra- 
pid sketch of the locaHty'of bitumens ; and shews that the im- 
mense masses of mineral pitch which arle found on the banks 
of the River Magdalena, at Payta, upon the coast of Peru, 
have B g|e<Jtigit»l pt^tion' precis^ nmikr to that in ^bich -we 
find Intutniiknn impregnated sands in Europe; that- is to say^ 
in formations which we must refer to the supercretaceous group, 
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The ooiy coDtiadietoTj fact opposed to tbU conclonon ii tbflt 
ncorded by M. de HumboUt, iriien he Mates, that it La PiiBta 
cfAnja, in the Gulf ot Cariaoo, be saw petroleum isMuig 
from mic»alate. 

The bitiimen of BecfaribmiD is viscid, of « very deep brown 
aAmat "Ske. wea to-wtaieh ittaapplied bars pracurcd far it 
d» name of lasBaNd gMaan. 

Heated to ISO", Ais bilUMi does not yield any protiittlt; 
but, on distilling it with water, an altf principle is procurad, 
which is Tolatiie, of a pale yellow cdour, and in iridch analysis 
shews there is nothing else than carbon and hydrogen. AsAis 
carburetted hydrogen spears to constitute the piincipal liquid 
of bitumens, the author designates it by the appellation Petro- 

PetrtHne btnls tt 880° of the mercurial thermonieter ; its 
odooT is that of trituraen ; at SI" its wdght is 0^1 , even at a 
cold of IS* it does not lose its fluidity ; aloofafJ disscrfves it in 
flmall quantity, and ii is much more soluble in ether. It con- 
tains carbon 0.885, hydn^en O.llff, and is consequently isonie- 
ric with the essential cnls of turpentine, lemon, and copafba. 

By usng the methods em^doyed by M. Dumas, it is found 
that the density of the vapour of petroline is equal to 9-^\S, 
whilst ealcnUtton indicates 9.580. This is predudy donble tbe 
wdght of the vapour of the essence of tnrpentbie. If we ad- 
DiH that four volumes of vapour constitute an atom of jpetrolin^, 
its atomic composition will be as follows :— 

Carbon, 80 atoms, . . 3060.8 

H^dti^en, H itoms, . . 400.0 



Indepeadaat c^ tite petroliae, tha« exiats in the bitum«i a I^aek 
soUd Bubfitance, which is absolutely insoluble in alcohol, and 
soluble in ether. M. BoussingauU ounea this pioduct Aapiai- 
^jne^ because it ftoms the base of that sj^eeiw of a^qtral which 
minsralogists describe undee tho name of aijihaltiw. 

AtpkaUine may be procured by sulgectiiy bitwnen fod- 
6ed by ether to the g oati nu ad acfkn of » teB|ieMt(U9 of 
SM° or Wy. A^dtaHua is sdic^ v«sy Uack aad bnUiMil* iis 



Dig lizedoy Google 



M. BoMHDgaidt on At Co mp ciii t tm ffSitmrama. :?9 
fiwtOK omdntM; At i tcnpenture of 80<yit bccomeiaft 
and elafltic, utA is dec(«ipoaBd tx&re the hkmfkpe. It '■"ttntTW 
Carbon, 0.753 ; Hjdngea, 0.099; Oxygen OJtfr a o^pft- 
ntioa wbidi » leiaaBitad bj Ibe foranilary C. *. H. f!. 0^. ffMdi 
iidiartea tbat aqphalttne is the remit nS tke ozidtfisn of p«> 

The bitumen of Bedidbromi, puiified by elbar, sctuu.tD be 
■*^*'™'|i; man thn « mntUK of pettDline asd aqthallioa. £t 
CGBtaiu Carbcm, 0l87O; Hydfogcn, 0.112 ; OxjgeD» OJUS. 
- Chi the whcie, tbcn, it voald ippcer tbat gtutiaoiu to u M w w 
aie muunret, imbablj in i^ p r opor tk iiMs of t*o miiManem, 
whidi «• MD iaobtty and whidk have each & defia^ rfiwpnrn 
tion. One of tboe principle* is solid and fixed, and in id lai- 
ture i^f^troitcfaes to aqibalt ; tbe olbcr It^wl* tHy, and T61alil% 
RaemblM prtraleuta in acnw of ila properties. £k«ee we 
jaa^ readSif opnnare bow tbs oMBtcnoe of bitumcBa valioi 
in a way we may call indefinite ; its di^rce of fluidity bong 
r^iilated by tbe idatiTe psopoctioii of tbe miatnre of its u- 
giedients. 

The analogy wbicb exists betwe«n tbe sephaltine and tbe 
asphaltum of mineraki^sls, led me, aaya tbe author, to inquire 
if this analogy is mainlaincd in their cenpontion; I have sul^ 
Htitted tbe aqJiattiim itf Coxitambo (Peru), which D»y be ccat- 
ndeied as the type of the species, to anatyais. This a^ihaUuih 
has a fracture which is eminently condioidal, with a high dsgcae 
of Instie. The wei^t is 1.68; it is dscompoaed be&ne the 
blowpipe, and when burned leaves 0.0016 residuum. Ito 
Carbon, 0.7£0j Hydrogen, 0.095 ; Oxygen, 0.165. 



Memoir on the Chemical Composition t^fAisef Milk. By 
M. E. Pklioot.* 

Thbbb researches have been undertaken for the purpose of 

ascertaining whether the changes which are produced by asses' 

milk in the animal economy are owing to the di^rences in the 

' proportion of the consUtuent elements of this liquid; and, sup. 

■ lUul to the Acftdemle des Sdeacei of Farii. 



Dig tizedoy Google 



80 M. E. P^igot on the ComponHon ofAuei MXk. 
ponsg this coajecture to be verified, to determine the drCum- 
BtiuioeB which influence the relative qualities of the proxiniate 
pQDcipleB. 

The method which M. F61igot followed connate id aub- 
mitiang a certiun quimtity of milk, the volume and density of 
which was noted at the commencement, to the heat of a vapour- ' 
bath. When the residuum ceased to lose mtd-e by evaporatioo, 
it was wdgbed; it was then treated with a mixture of alcohtd 
and ether, which removed all the fatty nutter; it was again 
sufcjeoted to heat and dried, and then weighed, and the differ- 
ence of the two numbers gives the weight of the ^butter. . Fr&. 
quept washing. with cold water separates the su^r afmHk from 
. the «a«Min, the quantity of which is then determined in the 
stme way as was the greasy or oily matter. 

- The Bensity of asses' milk varies fhm 1080 to lOSS, water 
being 1000. It is veiy nearly the same as cows' milk, which, 
however, contains a conmderdjty greater quantity of atJid mat- 
ter. This result, which a^>iBars contradictory, is exfdalned by 
the Urge quantity of butter in cows' milk compared with the 
oth^, which contributes to diminish the density. 

Asa-milk diCTers much from other milks ; owing especially to 
the great pn^rtion of sugar of milk which it contains ; and it 
is to the preponderance of this ingredient, according to M. Pa- 
ligot, that we are probably to attribute its chief medicinal vir- 
tues. 

As an average of oxteen aiulyses, the author finds that 100 
parts of ass^Ik contains . 

fButter, .... 1.30 ■' 

SoM matter, . 0.63 . . -{Sugar of Uilk, . 6.89 
Water, . . . 80.4? (Cawum l.SG 

100.00 

The proportion of the solid matter obtained varied from be- 
tween 7 and 11 per cent, of the milk ; it is sometimes, though 
rarely under 7 per cent. 

The composition of asaes' milk may, like that of other milk* 
vary under the influence of dificrent causes, and especially un- 
der that of nourishment. For the purpose of manifesting tHe 
eiifects produced by this last cause, the same ass was fed with 
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d^raot kind) of nounahment for a continued time, and at the 
end of not less than a fortniglit of this UDiform re^ooen, its milk 
was subnutted to analysis. 

- Iff Experiment. Aa ass was fed for a month with coirott 
freed from their leaves : at the end of this time its milk con- 
tained, in every 100 parts, 

fBatter, .... 1.36 

-"SolM matter, . '&B9 '. . ■{ Sogar ofMlft,' . .' 6.62 

Water, ; . . 91.11 (Cawum, .... 1.62 

lOOJW ' 8.89 . 

This milk, evaporated to dryness, appeared of an oraoge colour, 
and exhaled the smell of carrots. This ass ate 18 kilogrammes 
' weight of carrots a-day, equal to 39 lb. 11 oz. 10 dr. 

Sd Experimtni. The same ass was then furnished with red 
beet-root; and, at the end of fifteen days its milk shewed the 
following compraitioD : 

fButter, . , 1.39 

Solid matter, . 10.23 . . -j Sugar of Milk, . . 6.61 
Water, . . . 89.77 (CaMum, . . . . B;S3 

100.00 10.23* 

This is the nourishtneot which made the' mtlk most rich in solid 
matter. The ass ate 21 kilogrammes of beet in the day, equal 
to 46 lb. 5 oz. 9 dr. 

S J Experiment. To the same ass was given for a month 7 
kilogrammes of bruised oats a-day, equal to 15 lb. 7 oz. 3 dr.| 
and 3 kilogrammes of dry lucern, equal to 6 lb. 9 oz. 15 dr. ; its 
milk, at the end of this time, contained 

(Butter, .... 1.40 
Solid matter, . 9.37 . . -{Sugar of Milt, 
Water, . . . 90.63 (C - 



100.00 9.37 

4(& Exptriment. The same ass was fed for a fortnight on po- 
tatoes, and its mUk then supplied the following aoaly^s : — 

(Butter, . . 1.39 
Stdld mattcn, . 9.S9 . -( Sugar <JHiIb, 9.70 
Water, . . . 00.71 ( Castuu 1.30 

100.00 - . 9.29 

From these analyses we are led to oooclude, that the beet-root 

is that nourishmoit which furnishes milk most rich in solid mat* 

ter, next succeeds the mixture of lucern and oats, then the po< 

tatoes, and lastly the carrots. M. F^ligot, moreover, endeavour* 
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ed to aacertoin tbe diflemt specific gisTities of the milk po- 
cured under the difiercnt kinds of feeding. The wdgiit w«» 
found greater according as the quantity of solid ntaUex edtU 
ing in the siilk irw greater. Thus there vu ooUected, nine 
hours after the previoui milkiag : When fed with 

Beet, 1.000 kil. = 31b. 4o&. !&» dr. or 3^ lb. 



Oste ud Luccn, J.MO .- » 3 .. 


. 4.. 


. 16.S . 


,.. or 3.3 ... 


FoUtoea, . IJtSO „. . 2 .. 


. 1».. 


, 2.3ft. 


_ or 8.74 ... 


Camiti, . 1 _.»&.. 


. ».., 


, C 


... M 2J ... 



I have mentioned, says M. F^iigot, the time which elapsed 
idnce the previous milking, because it is one of those circum- 
stances which has a great eikct on the quantity of the prindjJes 
^Ecovered in the milk. That we might be able accurately to 
measure the influence of this cause, the following experiments 
were made. The milk of the same ass was collected an hour 
and a-half after the previous milking, then after six hours had 
elapsed, and then when twenty-four hours had expired. 

All«il)lmi. Aflcrfkon. AAbMNmk 

BnttM, . ' 1.BS 1.40 1.13 

irafMil^ . 6.06 6.48 6.33 



100.00 100.00 loaoo 

It will thus be seen that the proportion of solid matter be- 
came less, or, in other termt^ the mCk became less and less 
rich, in proportion as a long time elapsed after the last milking. 
As this result is directly contrary to the commonly recdved 
opinion, the author waa apprehensive it might have been reached 
through some accidental means, or, periiaps, because the usual 
and proper limits in which the milk is secreted had been exceed, 
ed. He therefore instituted a new set of experiments, talrWig 
the milk at an interval of six hours, and twelTe houn after tba 
former milking. 

sU tow iHm tanart irllltlr^ Twrin bom* ^K 

Butter, . ^ LJS i.u 

SugwofHll^ .7.00 ... ft7o 

C mi u m. . . ].3S 1.10 



ItMO 100,00 

But not only does the nrith vary in its composition aecordiiig to ' 

>glc 
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tbe greater or shorter time which elapses from the previoyg 
milking; the aoBlysis presents, moreover, lennble difference 
according as it is taken from the early or late drawn portion of 
the same milking. Thus when the milk drawn without inter- 
ruption, and of course at the same nulking, after an interrd of 
idiie hours from the farmer, is divided into three dutroct poE> 
tioni, tbe following is the renik : — 

natTlifaiL IBiUkTUiA. LMTLM. 

Butter, . . a98 1.02 1.62 

Sugar of Milk, &M (.48 0.^ 

"-■ ■ ■ . ,1.76 1.98 ute 



Water, . . 90.78 88.05 89i08 

IO«.eo IM.O» lOOUW 

Thu% in the same milking, the richest is that which is Int 
procured, a fact in accordance with the universal opinion of 
those ooBversant with tbe coocemi of the dairy ; and also with 
tbe expeiimenta of M. Deyeux, and of PanDeBtia: on the pio- 
portifxi t^ butter contained in the different pcrtiona of the milk 
obtained on tbe same occaMon. 

In finishing his labours, M. F^igot endeaToursd to ascertain 
if tbe introdueticm of certain nuneral substances into [the food 
of tbe animal passed into the drcnlatioo, and aficted the milk. 
For ten days thirty gtains d the iodide of potassium was admi- 
nistered to an ass, and its milk was then suhniued to analysit. 
After being evaporated io dryness, the readuum was heated in 
a platinum crucible : tbe part which was solnUe in water, afior 
being acidified by sulphoric acid, gave, by means (tf a solution 
of stardt and dilorine, a very sennble tint of Uue. This milk» 
therefore, contained iodide of polavium. Common salt given at 
liie rate of three ounces »-day was recognised io the milk by its 
AiTOur, and was dso made apparrat by analysis. Chlorine 
given at the rate of five gruns a-day, and to tbe extent of twelve 
grains, oould not be traced ia tbe milk ; nor could it be disco- 
vered in Ibat of a sbe-goat, whidi had taken the same quanti- 
ties. Thirty grains eS tbe iHcaiboDate of soda were given for 
HZ succesuve days to an ass. At tbe end of tins time its milk 
was fonn^ highly alkaline the nxmieat it was drawn, — the Or 
periment bang made upon fifteen different milks. Usually the 
new drawn milk of the ass exhibits add properdes. 
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Farther preUminary Notices regarding Fottil Infusoria. By 
Professor C. G. Ehsexbexg. (Communicated to the 
Royal Berlin Academy of Scieqces.) * 

I HATE already communicated the fact, that the polishing 
slate {Polierschiefir) of Bilin in Bohemia, which is a member of 
the tertiary formation, consists chiefly of the siliceous shields of 
the GaiRoneUa distans, and some other infusoria, without any fo- 
reign ccmentjng' ingredient. The less interesting and newer 
Kieselgiihr, and the Bergmekl of Santafiora, consisting of the 
shells of larger infusory animals, are more suited than the po- 
lishing slate to prove the existence of guch fossil organic beings, 
and to display them clearly ; for in the latter substance the ani- 
mals are so minute as to render requisite the use of a powerful 
and clear magnifying power. Humboldt having visited the 
Bilin dbtrict, during a recent ezcursioo to Teplitz, kitu% pro- 
cured for me two very rich collections of the local mineral pro- 
ductions ; and has, by his exertions in procuring specimens, and 
also by his communications, afforded me new materials for' a 
ciontinuation of my investigations.-!- . 

Before mentioning the important results obtained from the 
examination of these specimens, T must allude to observations I 
have made on the polishing slate of Planitz, perfecdy authentic 
fragments of which were procured for me by Professor Weiss 
from M. Freiesleben of Fr^berg. I have now ascertained be- 
yond a doubt, that the Planitz deposit is an accumulation of 
the shells of iofusory animals. The' portion examined certMn- 
ly resembles the Savgschiefer of Bilio, and the shells of the 
GaiUonella distans which it contains are so much mixed with a 
aliceous cement, that the distinctness of their forms is somewhat 
destroyed ; but I have seen some of them so clearly, that I am 
perfectly convinced of the correctness of my assertioti. There 
is [nobably a more earthy form of this rock, resembling the po- 
lishing slate, chiefly composed of the unaltered GaiUonella distans. 

■ Fmm FoKendorff*B Amulen, vol. xxxviiL p. 405 1B36. 

■f A«ording to Elaprotb, the KitaelgvhT of the Isle of France consists of 
dBcB 72A, inter 21.0, alumtns 2.S, and oxide of iron 2.6 ; and the Kietdgxikr 
at Btrgnehl of Santa Flora (in the dutrlct of Sleniu), of silica 7S.0, water 12.0, 
alumina 6.0, and oxide of iron 3.0. . .Saugtdtieftr, according to Bucholz, !■ ' 
coiiipoiedofdlica83.5, water 9.0, alumina 4.0, lime 0.6, oxide of lion 1.9. 
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A highly interesting speciinen of poliahing date, from Cassel, 
was sent me b^ Cams a{ Dresden, m which he alto had detect- 
ed the exiEtCDce of Organic forms. From the same locality there 
are also speamens in the Royal Museum, some of them contain- 
ing remainsof the fish colled LeuciMut pt^ayraceua, Bronn. Very 
recently,. through the.kindDeGa of Mr Keferstein of Halle, I h«Te 
been enabled to examine other apecimens of the Canel polishing 
slate from. Ualnchtswalde. This polishing slate of Cosse) ccn- 
tains seven different species of loricated infusoria, between whose 
remains there occurs a loose» chiefly siliceous cement, whioh 
cannot be dearly reduced to remains of organic bongs. Tbe 
mpet. remarkable ciisumstance is,- that, while in the Bilin and 
Planitz polishing slate, most of tbe forms are those of animtds 
which are extinct, or which have not yet been discovered in a 
recent ccmdition, ond the ftums which resemble living specnes 
belong to those which are not well characterized, and are hence 
less fitted for ascertaining the identity ; there occur, on the con- 
trary, in the Cassel polishing slate two of the best characterized 
of the living forms, viz. the GtaSonelia varians, and Navicuia 
viridit. The Navicuia alriatula seems also to occur. The 
QaiUontUa variatu and the Navicuia mridia are common to the 
tertiary formation of Cassel and the Bergmehi of Santa Flora, 
and both these deposits contain a form analogous to the Navictila 
FoUis. Besides 1 GaiBoneUa varians, 2 Navicvia viridia, S 
Navicuia ttriaiula f, 4 Navicuia crux {N. FiMa adidta) ; I 
also found in the Cassel rock, 5 Navicuia Juivajuv. f, 6 No- 
vkula graalia t, and 7 Navicuia Cari, n, sp. ; three species that 
are less distinctly marked, but of whidi the last is extremely 
abundant, and is new to me. ; 

Beudes these facts, which have been ascertained regarding the 
distributitm of the infitaory. slate in the form of polishing slate, 
the valuable collection from Bilin, and tbe valley of Luschitz, 
sent by Humboldt, has givra rise to some very fortunate invest 
tigations. The series of speamens consisted of a small collec- 
tion of Bilin minerals frtno Dr Stolz of Bilin, a larger collec- 
tion from Dr Reusa, bendes many fragments obtained by Hum- 
boldt himself. A carefully executed sketch by Dr Beuss, ex- 
plains the arnutg^ncnt of the rocks. 

The Bilin b^ory nicft is about fourteen feet in thicknesf, 

. , GoeK^Ic 
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and farm the npfwr layer of a TripoU b^ which rues to a 
baght of about JMO feet above Uw earface of the Bi^ rivulet. 
Tfaos emioenoe ta difietent from the Kritachelbei^, with which it 
wai fonaaij oa^aanded. It repoMB od a stratuoi of day, 
wfaif^ rests on cbaik marl. Under these occurs the gaeiuj 
\rimh there forms the basis of all the rocks. The upper mine- 
ral muses to the west vi the Tripoli bill, repose era an erupted 
portioQ of basalt which forms the Spitalberg, and o« whose o^ - 
ponte nde (to the west) Grobkalk, contaiaing mai^ well-known 
fossil remains of marine animals (many Crinoidea) is seen lying 
on the gneiss. 

The more compact masses (MuguMe^ and semi-opal), oc- 
ci» more ■□ the u{q>er part, the earthy in the lower ; the two 
are frequently mixed iiTegulariy, and the lower layers we neariy 
horizontal. 

The examination of the taugxAi^ir and mmi-apii, with their 
numerous transitions, has already affi>rded the onexpeoted result 
that the tatter as well as the former conssts of infiisory uiim^, 
compactly united t(^;etfaer. The microsoo^ has proved that 
iheaat^^vcAigr^.ismereiyapolishnigskM, whose infiisory ab^ 
are cemented togedier and 611ed by amorphous siliceous matter, 
juM as we iuive empty and fall total shells of molluscous ani- 
mals. This circumstance causes its greater ^wdfic gravity, and 
all its other <^anK:terB. We observe, in the gradual passage to 
the semi-opal, that the ocmmting material increases at the ex- 
pense of the iafusot? i^Ua, while the latter dimmsh both in 
numlm and disttnctness. 

lite semkopal occars in concretions in the polishing slate, 
and the most imperceptible transitions nay be remulted from 
sougtckiefir to the ftsmer. A careful mioroeoDpic analysis of 
the different variedss of semi-opal from Btlin, and the neigh- 
bduring valley of Luschitz, has shewn that all at them, even 
those having tlie hardness of flint, and giving ^nrks Uke sted, 
an scnaetimes entirely eompoaed of a lightly trani^iarent sili- 
cesut cement of aggr^ated iofusmia, add sometimes also contain 
largvr infusory forms, included like insects in amber. We can 
oftm distinctly perceive that the layers of pohshing slate have 
undergone no other altO'ation during their oonversiaa into taug*' 
^ii^r (a cenan^g and peoetrittiim by amorf^toas rihoeous 
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knUer>, or Huit tnentioD into mii&-op«l, dwa that mmarn portkm 
c^the infumry ihelli, especudly the more delitxte, w« cornxM 
utd dwolved, »id tlwt it indaded, in an un«lt«ed omiditxMi, 
wsodwr porlioii of the i^norj mbdibIs, sod more partioulu'If 
^he larger fdranB. Ths ilaty stnMture of the polnlring sfate h«i 
not be«i obtttersted by this process, fw it is apparent in tke 
Mripad character of the aerni^^. The white and len tnn»- 
pareot stripes are chiefly layers of well preserved infuBoria. A 
dJlM^vrag ■DbstBiiee has- acted on the nltceous sbcUa like dnp* 
of water, or tike rteam on a mass of floiff . The portions in oon> 
tact have been tranquilty penetrated, and tb^ hare partly beea 
gradtHAy ^fiasohed aoi eoiTerted into opal ; or the penetrati^ 
materiri that farmed tiie ap»i, oocopy^ but little space of it- 
self, has ■aektiilaled a larger or smaller part at the empty rifr- 
eeoHs riielts. It is prob^e that in the troe wood-opal, in whidi 
die substance of ifae wood is converted itito apii, a particular 
opaline maas replaced the decayed and disnlred vegrtable mafti 
ter, while the form wasstiU preserved. We cannot m> easily coB' 
edve a penettatioii 1^ the t^ise matter of the spaces oc- 
eiqiied by the siUoeaui rfuelds of the annuds; bat the idea 
seems admiaaifale, that by meaas of water, or some otba 
Birfwat, but not flucuic acid, t^ial was formed hke a paste bom 
ioar. Unkoeaded doogh has fltair stripes, and in the same 
manner soai-opal has stripes of infusory animals. Both are 
hydrates. 

J In the Boni-opal ^ BUiD, and the valley of LusrMtE, we can 
fecognise tbe flawing included organic bodies : — 1. QinBooeSti 
dutafw ,- 8. OiMmeSa varimu, especially tbe larger in^duals ; 
8. GaSkn^aJiirvgimea ; 4. SiHceoas spicule of sponges. The 
fint is f(H- the most part entirdy diaaolved, but is sometimes coo- 
taioed as tbe chief part of the mass, somewhat rouDded in its out- 
line, althoi^h die uniting basis seems quite ^assy. Tbe second, 
also somewhat blunted in it» outline, is generally dtsunetly pre^ 
served. The third is sometisMs well f»vserved is ^ ydlow 
speeimeng, but, on account of ito miDUtenow, is not one of the 
best characteriaed. TUs last, which probably occurred in mdst 
portionfl of the ^veady foimed polishing riafce, isaot q nimportant 
in reference to the qaendon of the inflaenoe of vtAeaxae agency, 
Whcn.dte yellow epi is beatad, it beooves red, and cM^Mfti' 
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iudf like iron. The red was tbe tfareadTlilte extrepiities^of tlw 
Gtilloaella. Tbej could not therefore lii^ve been beated in the 
flir. The regular horizontal stratification of the polishing alate 
(^t»bly resulting from a sort of annual, or periodical depour 
(ioD of tabular masses), is also an argument for Neptunian 
l^ncy. Moist vapour, arisiog frcon ,n«ghbouriDg volcanic ac- 
tion, without actual fire, bhlj have contributed much to the pu- 
rifying of the niBBs. 

These m^gsntc rcjations, in the aemi-opal of BUin, are placed 
Ijeyond a doubt The iBeiiM-<^ai of, Champigny, that fnnn the 
dolerite of Steinheim near Hanau, and that from the serpentine 
of Kosenuts in Silesia, exhibit induded bodies, bearing a stipng 
lesemblaoce to oi^anic jfbrms. The rery distinct, inicroKo|dc 
Indies, occurring enclosed in these minerals, and also adhering 
eternally, like white fiour, to the semi-opal <^ Kosemitz, w 
^Ilil^ its internal cavities, may belong to the recent genus I\f3i^ 
^cula. They are quite different from [the little staUctitic o^ 
lumos exhibited by the round eyes in agates. 

It was very natural that I should again examine the chalk- 
flints which I had so often investigated ; and, on the present oo. 
Qaaoo, I was move successful, froni having employed a. hig^r 
magnifying power. The black, partially transparent flints, pre^ 
sent no distinct traces of microscofuc organic remains, but many 
, ammal forms are to be seen in the opaque white and yellow fiiuts. 
The rare, horizontally striped varieties, much resemble the 
ftriped semi-opals. All frequently cont«n Bi»ndle4haped .<x 
globular bodies, provided with an opening that can hardly be an 
optical appearance, and enveloped in a transparent siliceous m«S8. 
We sometimes observe in the latter, as in the GiuSotuUa v<f- 
rians of Cassel, radiating stripes proceeding from the pierced 
centre to the circumference, and also a pretty distinctly marked 
separate shell. The dialky envelope and white covering of 
flints does not eflervesce with acids ; it is not chalk but silica, 
which does not result from deccmipositicm, but is like the skio 
of a lump of dough, that is, it is that layer of siliceous flour, 
(distinct organized beings) which, during the formauon of the 
flint, was only touched, but not fully penetrated by the dis> 
Bolving or rqilacing liquid. It is thus pretty evident, thatchalkr 
flints are fwmed nearly in the same manper aa the, semlopals qS 
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tlie pc^i^hig slate. The siliceous porticms of the chdk, o%ing 
to their specific gnvity, are gradually accumulated at panicular 
«potH, and form layers of nliceoua hergmeht in the chalk ; just 
u, in the diS^ni materials componng high perpendicular 
masses of rubbish, we see substances having the same qiecMe 
gravity, as mortar, fragments of porcelain, btmes, &c., etdlected 
tether, each by itself, and gradually accumulating in borinmtal 
strata. If, then, these siliceous accumulations were penetrated 
by a dissolving elastic, or liquid substance, they would form tboie 
borizontat strata or nests, which have already attracted so much 
the special attention of geolt^sts, and of which some possess the 
form of holothuris and corals, whose vast abundance aod 
enormous nze, together with their undefined form, have mipart- 
ed no small difficulty to this explanatJon. Some other new facts 
regarding the extremely r^ular microscopic relations of the 
chalk and porcelain earth, will be mentioned in a separate notioe 
about to be publi^ed. In menilite we can see beautifully the 
formation of nodules of an infiltrated substance, occupying 
almost no space, and which docs not alter the stratificatioa of 
the^including mass. 

Finally, I must here mention my observations on the precious 
opal of Kos^au. In some fragments of the common serpentine- 
opal of Kosemitz, and of the precious porphyry-opal of Kascfaau, 
I percrived enclosed round bodies resembling those of flint, but 
the greater part of the mass was honit^neoas. I afterwards 
examined the matrix of the precious opal, and found that a sort 
of lithomarge always surrounded the imbedded portions. This 
lithomarge, under the microscope, resembles mudi the Gtu1> 
lonella distans, as it exists in the satigschiefer of Bilin. I have 
frequently repeated, proved, and compared these experiments, 
on account of the remarkable nature of the phenomena, and I 
pre^ announcing them to* remaining nlent ; but it is my intui- 
tion to prosecute my researches with scrutinizing care, to 
publish the results whenever they shall have attmncd sufficient 
maturity. 

The man the partly old, partly new saying, 
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9$ Erug «M Midda om thg MiateTai Springt^ iceland, 
gUBi pinbalHlitf, tbe more ne cM si r y U becoiii« to a^wnt^ hf 
•triet: and Hvece raiminatkin, facta fioni opiakmt, a taA i^ich 
it Dot the noA. of a few dayi ; and it is alio the dhtc necenarj- 
to avoid eoTdoyiog the facts in myateij^ aad to Iniit them, 1^ 
cUvfid iBTcsti^ioD, to tbe boondanea vhk^ nut^ be leacked 
Irith pcabi^ity, and which Nature heradT has iadieatad. 
'. W« Buy rcgaid at fully noertaiiied facta, that tha Sallowing 
wbaHncaa comiBt, «itha mtiiiely or in pact, (tf ^tha sbeUs of loa> 
eatcd iBfusoria, via. 

l.fl«SmM^ "loftheD* 



4. JaWPw W ffrV V TMtMjartAMn. 

a. The aeniiopali of tbe p«ii«iiipig dat^ j 

We may copade r the fbUowiag miliaria aa very prdbahl^ of 
the wDoe description : — 

6L Tke (cnU^ ocDwitog 1a Dokrite, ^ 

7. n»,pfecU.usopalocciinli«inp«i4i7iT. J- ^^^te^lPI^ 

aTheflmtaoccuniiiglnchidk, J ""^ »«»»«<»»• 



On M« JtfwwraJ ^prif^ ^/cdbfld, ByCKuramv 
NxDDa.'f- 

After having spent some days in the vicinity of Hecla, and 
having, on tbe Sd August 1 839, ascended that mounLain, I pur- 
sued my journey towards the hot springs of Haukadal, under 
which are included the great Geyser and the Strokr. These 

■ IlwenoilnitimafabauUtrAaiidiiitbeJirarftAwMfcHtwAwUdihid 
been i^jaided m > flortrtooe or Jw li nJM irtw (Qmra^grthe nentique, H.), 
Iiu lecentl; prored to me, tlut iti priadpsl man oonditi of luuttaehed uli- 
ceous splcula of HpongM, and of the «nMll globuUr bodiea (infusoiia, Pjxidi- 
CuUi?) which the flint pebhlw of the dirtrict contain in great abundance. 
TbM* bodies occur in ttepnrder of the fltntrefiTd^M. Tta Sthmimmtlcin, 
thenfiif^ betn tbe nme rolatlon to the flint m the poliihing «kte to the 
aemi^^pal, and it la to be lefem^ to the chalk. 
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remtalBMt iprngi lie atmit u gec ^n ip h ical milas ninth tmt 
tkam BaA*. The great pfaan, fioiD wfaicli rim the i3*ggj abA 
ifli^aMd cone of Heda, i> the aouth-wot openipg of a large rti- 
ley, wliich n sarroonded ob btnk ndei. by high mouataiD [da- 
ttaut, aad wbiA trarcm tibe kknd in its kogeit direodoB, 
that fr«n nuth-west to nge t h aa rt . Tim plvn ia bouaded to 
tlw Mmth bj tbe VaUe;^ of th« MwkuAot, nar whidi ia do- 
Tatad die ioa.c(FvcKd phteaa of tfaa Eyafiall-iDd Tov&Jdktil; 
to tbe north bf the boandle« ice-pluw of the fiaki and £irtica> 
Jj&oli and to tbe aoDth-irest tbe eauatryiiopen to the wa>«b<ve. 
A Dnmba of broad streaias ommg firom tbe inttriorof tbe itlaad, 
out it in a soiub>weat«rn diraetioa. Namerous voleawc cooe^ 
cUeflyoFidcaMidamUrbeigfat, hot at one tinie fennidable froin 
tba strcaan of bna wbkk Oorwed from tbeir luamitBt riae wbvn 
tba^MD. FatthCT in the iotcnortlHB great plain accaaaiiiMnip(> 
ed by MOM rocky hUb, which mn arranged in rows ; k is di«ded 
into sereral flat ndleys^ whose pccraibog nntb-caatem directim 
is Hm <d both the nountaJB pbtcaiis. Thus, next to Heda en 
^ north, is |daced the braad Volley ot Tfaiofsaae; and thai, 
bat separated fmaa this Uab^by low ranges a£ Tcdoamc tuffa and 
ooogloaKrate ittcks, tbe ^leya, from wbieb proceed tba Hui- 
taae and its lateral brandies.' These separate rocky ranges are 
SB UMonsideKable in baght and breadth, cMspared to tbe two 
vast mounUan {4ateaus to tbe soutb-east and north-west, that 
they cannot eUiterate the general character ofvnt single fpteaX 
longitudinal valley travernng the i^nd tbrougb iu centre. The 
positiMi on the sumnit of Heda, placed about midway between 
titt two plateaus, has therefore a peculiar interest, as froos it the 
eye Can penetrate far into tbe interior of the idand. There we 
can follow on both sides the long line of lofty ice^xwered pla- 
teaus; Mid the great longitudinal valley which tbey enclose 
sMms only divided into ravines by tbe snail rocky ranges. Tbe 
Haukada), so caldirated for its geys»s, and the uumerous larger 
and unaller hot springa in its neigbbourbood, is the moat nor- 
t^etn ravine of this descriptim at the base of the Bald-Jokul. 

Towards evening, on the 7tb August, I arrived at the Hau- 
kadal. Already at a great <btance, dauds of steam indicated 
the valley wb«e these vast natoral ^enomena exist My ex- 
ptetttions were raised to lAtt Inghcst pitch, and tbe iiearar I sp- 
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proached,'the more slowly did tfae time seem to pass, until I ac< 
tutUy readied the Bpringe. At length I passed rapidly round 
a nnall rocky hill, which seemed ttwn asusd^ frcm the aeig^ 
bonring mountmns, and found myself sudd«ily in the midst of 
abundant columns of steam rising from the various openings ; 
I hastened from one spring to another, till I stood at the edge 
of the great geyser, and saw down into its ahys*. The Gpriog 
was tranquil ; but it excites tjie same feelings wtUi which one 
walks on the crater of a volcano in s sute of repose. 
• After having in some measure satisfied my curiodty, I b^aa 
to make the necessary preparations for paaung the night The 
horses were relieved of their burdens, and turned loose .to search 
for forage in the grassy meadows of the valleys ; I pitdied my 
tent at a distance of about sixty paces from tin great geysar, 
in order to observe every movement. In the inucedinte vioi- 
luty there are some Icelandic huts, inhaluted by the solitai^ 
family of a native. While I conversed on the subject of the 
geyser with the proprietor, who was a very intelligent moo, we 
heard a dull thunder-like n<nee under our feet, which soon be- 
come louder, and was changed to sounds resembling a aenes^of 
shots, and following each other in rapid successioQ. The earth 
experienced a trembUi^ movement; I hastened out of my trat 
and saw great masses of steam bursting from the interior of the 
geyser, and the water of the spring thrown out to a haght of 
fifteen to twenty feet. This agitation of the geysn' scarcely last- 
ed a minute, and the usud perfect tranquillity was then restor- 
ed. I kanied from the Icelanders that this outbreak of the 
geyser was one of the frequent smaller eruptions, that those oa 
a large scale occurred only at intn^als of from twenty-four to 
thirty hours, and that, shortly before my arrival, one of the lat-, 
ter had taken place, so that I must remain more than a day in. 
order to witness a new disj^y. Although tlus intelh'gence was 
\mr unpleasant, I resolved to remain till I should see the g^ser 
in a state of full activity. 

I employed the remainder of the day in examining the gejta 
itsdf, and the numerous springs in its vicinity. 

The Haukadal ii, as already stated, the most nratbem of the 
ravines, and is shut in on the nwth by the i»ojecting flank rf 
the BaId.Jdkul, and on its south side by a range of rock* froiQ - 
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600'to 700 feet ia beigfat. The valley is aboat a ijuartM' of n 
mile broad, aodiu bottom consuls of marshy meadDw-grouad, 
tluOugh which scTcral rivuletrfbllbT serpentine courses, and tbeot 
at the mouth of the nlley, umte with the Huilaae. So far as the 
eye can readi to the norUi, nothing is visible but the indeatructt- 
ble covering of ice whi^ envelopes the plateau of the Bald>Jd* 
kn). Towards the north-east the valley ciHitracts, and through 
s Bmall opening are percrived ste^ broken-up mountMn masseflt 
which are piled up in gigantic groups io the interior of tha 
ifland. To the south the three anowy peaks of Hecla prqect 
idiove the rocky wall of the valley ; to the soulh<west the great 
plain commences, that extends' to the sea. The tocky walls of 
the valley coodst of layea ranged one above another of tufFas, 
atcearas of slag, uid slag conglomera^ ; and also of a mass of rock 
which bdongs to the great trachyte fonnation, and reposes on 
the traicliyte porpbyty as a more or less thidt ooveing, so that 
the last is almost exchislvely found forming the domes of the 
hfgh f^teaus. 

A small rocky bill, about SOO feet hig^, and one-eighth of « 
mile long, seems to have been violently torn from the steep 
rocky wall whicb bounds the valley on the north ude. A nar^ 
row flssare-like ravine fonns the sepanUuHi. The hill presents a 
steep declivity opposite' to the rocky wall; but on the side next 
die valley, its slope is gradual. On the last-mentioned side of 
the hilt are scattered (he celd>rated spriugs, of which more than 
fifty can be counted in a small ^uce of a few acres of land.- 
Almost every spring possesses its own cfaaractniBtic features, by 
which it is moreor less cKstmguished from the others. An essential 
separation can only be made between the openings that ttre,fiikd ' 
vMh hot pure teater ; and those from which especially the stream 
<^hot gaaet issue, and which contain no watery or ver^ htlle, 
sad then only muddtf water (mud sfNringB). The first de- 
serve the name of water tpringa, and the latter that of gat 
springe. 

Both kinds of springs, although in each otbo-'s immediate vi- 
cinity, nevertheless differ in regard to position ; for, while the 
gas springs rise from the acclivity, and even from the sammit of 
the rocky hill, the water sjuitigs occur excluuvely on the flat 
surface at the foot of the hill. 

DiglizedoyGOOglf 
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The hot-water ipiiiigs d thk rallej alwayi attmct fint the 
attention of tbe trarriler, for amoog them ue tbe groit G«;ter 
Mid tbe Strokr, wbote ^guidc eniptioiia pnOKit the moet i» 
compsraUe spectacle. 

Tbe Geywr has heaped up a flat cone tS ailiceous tufiaa and 
■nten, haring a hagbt of C5 or 80 feet, and a diamBter of 900 
ftet At the Hiixnnit there is an almeat round bann, at wboai 
deepeit -po»t is tbe mouth of ihe fiuuiri-flhaped pipe of the 
ipring. Tbe basiii mesmrea at hs edge sixty feet iu diameter, 
and is sis or seven feet in depth. The jupe of the spring has, at 
its junction with the basin, a diameter of about ten £eet, but at 
the furthest p<»nt to which we can see, it coatmcts to about 
a&vta or dght feet It descends qmte pcrpendicnUaly to a d^ith 
of seventy feet. The ndo watts of the perpendicular passage eoD- 
sist of silioeoua incrustatioDs. "Hie internal surfaces of the ba^ 
rin and of the ebanne), which are in constant contact with tbe 
water at the spring, become so smooth from the irietiai, that 
they acquire a polished appearance. But on the axterier of Uie 
cone we find tbe nbceous masses ia beautiful crystalUoe groaps, 
and in bu&b-like forms, hanng often a striking reaemblanoe to 
cauliflower. As this exterior is moistened o^y from time to 
tifloe by the wain tbiowB out during the en^tkms, or wbidi 
falls in drops, tbe aSca held in solution is, fay the gradual eva- 
poration (^ tbe water, placed in sudi dtcnmatances as to admit 
of tlic aetioD of a crystalline powo* of Utraction during Us de> 
pontioo. 

Two hours had elapsed ainoe the first sm^ eniptioD, and dot 
the saaaUest activity was perceptible in the Gejrser. Tbe water 
filled about half die basin, and was perfectly still. TUn clouds 
f^viqiour only were ffvmed on its surface. Tbe thnmometert 
when i^aoed io the water, indicated IX' H. (194°. F.), and the 
temperature dimimdied as the evaporation proceeded. Sudden- 
ly I heard a dull sound like thunder undtf my feet, and imme- 
dialely there followed five or six violent reports from bmeatb, 
during which the earth trembled. The water of the' geyser be- 
gan to boil vi<4ently; the basin became filled to orerfiowi^ ; 
large btriibfes of steam broke ftmh frnn the fmaiel-sbaped pipe^ 
and threw the water, bjr seVCTal successive impulses, to a h«^ 
at tAtmit twoity feet. Stillness was resttarcd in a sfaort'tUB& X 
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inuaedutety exanined the tcopcrtture of the mricr, aad ttMBd 
that it had riBen to the boiling point, but that immediatdy after*, 
wards it uok perceptibly. 

I had frequent i^portanitiM ot observing theee amall out- 
breaka of the GeyKr, aa they were repeated id a auipiiBu^ maiw 
oer, at nf[ular iDtervab of two boiUL The wbtaraneaa noiw 
which preceded them, and the coocmwnmof ihe-earlib, rouied 
me aevenl bmea during the night. On every occawfln I bafr. 
tened from my teoti and always saw phenomena Hmilar to those 
I hare described. The same was the caae on the following day. 
In the evening, at hal^part six o'clock, the roaring noise re- 
aoanded from beneath, and I pnxeeded to tfae edge <^ the baao. 
Twelve to fifteen formidable thundering r^xirts followed, du- 
ring wluch the ground was violently agitated by a vibrating 
movement. I hastened from the edge of the baun, &x it thread 
ened to burst asunder under tny feeL When I had reached 
sMue distance, I stood stiU and looked hack towards the GeyMr* 
when I witnessed that magnificent spectacle which can be pro- 
duced only by the gigantic powers of Bublerraneaii agency. A 
thick {ullar of vapour rose to the clouds with the rapidity of tia 
arrow, and included in its icteric^ a column (^ water which n»e 
with a wavering movement from the mouth of the Oeyser to • 
boght of eif^ty or tnoety feet in the air, hut which soon fell to- 
half the altitude. Detached smaller jets ascended much highoy 
and others were projected in indioed arcs from the envelc^ of 
vapour. Soon the viqtoury clouds were dispersed, and dis- 
played the columo of water, which, separated into innumerable 
jets, was prcjected in a straight line upwards, then spread itsdf 
out at its summit like a fune tree, and afterwards descended in 
the form of a fine dust-like rain. The clouds (^vapour speedily 
collected round their nucleus, in indet to exhibit it anew in a 
still more surpriang form. Several times the ^gantic power 
seemed worn out, and the column suddenly disappeared ; but 
ike earth was anew agitated— dull thunder rolled bmeath, and 
the column of water was elevated into the ur by the steam with 
renewed force. The activity of the ^ing last^l, including the 
short periods of repose, about ten mimites. The column of water 
then sunk back into the mouth of the geysw, and stilloesB w«i 
restored. I iqpproachcd' the basin, and found tbMthewatar- 
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bad fallen to a considerable depth in the pipe, and that it began 

to rise again, but slowly. 

As, according to the teatimony of the Icelanders, vhich was 
ascertained to be correct, such great eruptions are repeated only 
at-itatcrvals of twenty>four or thirty hours, I had no hope (tf 
#itnessing agiun this magnificent spectacle before tny departure 
on the following morning ; but shortly afterwards a sight pre- 
sented itself which is, in some respects, equal to the Geyser ia 
beauty and grandeur, for the Strokr, to my extreme surprise, 
commenced its wonderful display. 
' This spring is situated at about 150 paces south-west from 
the great geyser. It possesses no cauldron-^aped ba«n like 
the geyser, but its pipe, which has an average diameter of five 
feet, and is coated by siliceous incrustations, commences di- 
rectly from the surface. There is only a small hill four or five 
j^t in height, and consisting of heaped up siliceous siater, which 
forms a rim round the opening. The water remains generally 
at a depth often or fourteen feet under the mouth of the pipe, 
and is always in a state of agitation. The temperature of this 
^ring is constantly at the boiling point 

It Was seven oVIock in the evening when the eruption began. ' 
A thick column of smoke ascended suddenly to the clouds.' The 
water was projected froin the opening with frightful violence, 
arid was Icoiiverted in the colutnn itself into a fine fog, which 
R»e' to an extraordinary height in the atmosphere. From time 
to time I observed some perpendicular or inclined jets of water 
forming paths for themselves through the smoke ; some attained 
a height of 100 feet. Large stones which we had previously 
thrown into the spring were projected to heights that could 
hardly he reached by the eye ; many were so perfectly vertical 
in their direction, that they fell back again into the pipe and an- ' 
swered the purpose of balls for the sport of the gigantic spring. 
At the commencement all the water was projected from the 
moiith, and afterwards the column over the opening consisted 
only of steam, which left the mouth with a whistling and hissing 
nmse, and rose with incredible velocity towards the douds. The 
activity of the spring continued in this manner uninterrupted 
fi>r three-quarters of an hour, when tranquillity was restored, 
with the exception of the usual violent Ixnling of the water. 
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The eruptbu of the Strdcr aSbrd a moeh longer contiDU&d, 
and hence more attractive spectacle, than the Geyier ; but I on* 
not with oertiuDty assert that they occur at fixed intervals <!if 
time, aa I had an opportunity of observing only one of them. 
The pout has been disputed by several trRveUsrs. From tlie 
analogy of all other springs which exhibit eruptive pbeftomeoA, 
it seems extremely probable that the Stn^cr has. fixed periods 
of activity. It is unquesUonable that the intervals of time are 
longer than in any other intermitting spring, even than in the 
esse of the Great Geyser ; for, acomding to the testimony of the 
natives who live in the neighbourhood, eruptions occur only 
once in the two or three days. The ^uptions of the Strokr do 
not seem to have the slimiest connectioif with those of the Great 
Geyser. During the long eruption of the first, the other re> 
mained perfectly tranquil, and viee versa. Indeed, every one 
of the numerous springs, which are here crowded together in a 
small space, seems quite independent of the others. This is 
also indicated by their remarkable difierence in level. 

The eruptive j^ienomena of the Great Geyser and the Strokr 
are go magnificent, that the entire attention of the observe is 
directed to them during his stay at this spot ; and the other nu- 
merous springs in the vicinity are only deemed worthy of a pass- 
ing glance. And indeed the fact is, that they present no phe- 
nomenon which is not exhibited on a mudi larger scale, by the 
Geyser and the Strokr. Thus we find between the Geyser and 
the Strokr, but a little sidewards, and nearer the declivity of the 
liitle rocky hill, a considerable opening, frtmi which, at intervals 
c^ a few minutes, a large stream of steam issues with a loud 
n<nBe. This spring was first mentioned by Stanley, and on ao* 
count of the uninterrupted noise in the interior of the basun, the 
pipe was named by him the Roaring Geyser. Stanley observed, 
that at regular intervals of four to five minutes, it pnjected 
w^ter with extraordinary violence to a height of thirty or forty 
feet, so that it was dispersed in the form of the finest spray. Du> 
ring the earthquake of 3789, which agitated this part of the 
island, the pipe of this spring was broken up, so that the Roari^ 
Geyser now gives out nothing but steam. About 100 yards west 
from the Strokr, there arc several openings of various dimensions, 
which are all filled with pure transparent ?Bter. Some of them 
■ VOL. XXII. MO. xtiii-WASOAay 1837. **( iX)q1c 
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wre nii^t to Mkall truptiom ax tiaga\»x periods The laigeati 
g^eratly called theSm^ StK^fibTeskflotit-at intarvalsof frav 
twenty-five to tfiirty minuteet htge Maises oi vapour then 
Mream from ita mouth, and carry (be water toitti tbam to a 
height erf' from eight to ten feeL SucJi an «ruptioB laats about 
thirty aeconda, and then perfect trasquiUity is rertored. Thme 
ftre also very ntaoy Bpriii^ whose surbce is Barer agiuted, 
^tber by a condnued ix a auddea «nJutkHi of vapour. Their 
temperamre is ^ways aiore or kss uAder the boiling pcnat. 

The regular periods at wbicb the er^ttkuM of ^a Geyser aad 
of all iDtermkting epringfl are repeated, iBipart to tbeni the cha- 
rac^ of the actioD of ao artificial maehiae. We catmot Mj^ose 
the existence of a ayslem of valves, for Nature alvays «iapWiyB 
the amplest means to produce her moat remarluUe phenoawna. 
If we group together tbe phenomena of the Geyser and other 
intemuttii^ epi^gs, we oan deduce some concluHoos r^anUag 
die develt^Mneot of such iramense energy as tbat exhilMted bf 
the Geyser and the Strokr, which may be <^ importanoe not oaljr 
tar tbe theory of all uttemnttiDg spHngB, but also of volcaoos. 
for what are voloaaoes but intennitting springs <J meked 
earth ? As to the agency whi<^ raiseB the watar of the Geystt 
to so extraordinary a height, no doubt can exist. It is gaseous 
bodies, chiefly steaHi, whose expansive power can be immeasurv- 
ably increased by an elevation of t^aiperature. 

The temperatura of the thermal springs at ^eir surface can- 
not exceed 80° R. (21$° F.), on account of the continued evap(»- 
ration under tJie pressure of the atmosphere. It even siakt 
et»inderably in most springs, as in the 6eys«-, during periods <^ 
repose^ But that the tanp^ature ia the deeper portions o( tbe 
water-column must be mach h^her than iu the u^^r, is evi- 
dent from the evoIutioD which takes place there of steaml wboke 
expansive power stands in equilibrium with the common pressum 
ef tbe atmosphere, and of the supetior prnttons <^ tbe water.* 
Warm springs may be divided into three classes :— 
}. Those that are cmatatitltf agitated and in a botiiMff ttate^ 
(jperfiument tkermai apringt). 

■ We Sad it stated in a Me numbei of the Ccmpte Brndu* of the Trench 
Academj of Sclencea, that M. I^ttln, during a recent «xt«dnicni to Iceland, 
neertuaed tbat the tempemtnre of tbe CfWt G«7ser, St • 4epth of 9t flw^ 
waa 3M° Fahr. ; and thjtt of Uit 8trofc% at ■ dipth rf M fee< SSI* fahiH-Gp. 
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% Those that are oa\y ofptated atpartkvJar periode, and are 
perfectly tranquil during the revunmng tim^^inieriniUa^ 
thermal springs J. 

3. Those whoee xurface t» td'^eayt trxaiqiMiy and wAici are 
never in an agitated or boiUng amiUiion. 

The Ii:elanders make a nmiUr division, for they term the 
springs oi the first and second classes Huerer, that is spouting 
springs ; and those of the third class Laugar, that is warm-baths. 
The ^rings of the first c\&s» have always, at the surface, a tem- 
perature equal to that <^ boiling water under the simple pres- 
sure of the atmosphere. The springs of the second class ac^- 
quire their boiling heat only during their nidden ebulliuon, and 
have their temperature considerably lowered, during their pe- 
riods of repose. The springs of the third class never reacji the 
boiling point. 

It is probable that the thermal springs acquire their elevated 
temperature ftum the mass of steam which streams from the sub- 
terranean warm spring through the column of water. If the 
steam could always pass freely through the aqueous column, the 
layers of water must always preserve equably the temperature 
indicated by the boiling heat, under that pressure, to which eaiA 
particular layer of water is subjected ; at the surface this would 
of course be 80° B. (21S° F.). If, on *e contrary, the masses 
of steam are interrupted by numerous canals during their pas- 
sage to the surface ; if, {tx example, they are enclosed in hollow 
spaces ; the temperature c^ the upper layers of water must sink, 
while owing to the continued evaporation caused by fhe atmp- 
E^here, a large quantity of heat is lost, which is not replaced 
from beneath. But a circulatioa of the warm and cold layers of 
water, according to their specific gravity, seems to be rendered 
difficult, by the narrownsss and the complicated windings of the 
pipe. 

It is doubtless, on such hollow spaces, that the simple me- 
chanism of intermitting springs depends. In them the evolved 
masses of steam will be detained by the columnof water which 
closes up the canal leading upwards to the mouth ; these masses 
thus necessarily accumulate, and force the water always deeper 
downwards into the cavity, until at last their expansive power 
becomes so great, that they open the canal conununicating with 
the external mouth, escape with violence through the columa 
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of water to the atmosphere, and carry tiie water upwards Jong 
with them. The violent bursting forth- of the masseK of steam 
gives rise to the subterranean thunderiog noise, and the shak: 
ing of the ground, which precede every eniption. The first 
portions of the steam do Hot penetrate to the surface, but are 
condensed in the cooler layers of water through which they, 
must pass ; the latter thus acquire a tdnperature sufficient to 
permit the passage of the succeeding masses of steam. The 
column of water, once agitated, does not now, as previously, 
offer such opposition to the pressure of the ste^, and this op- 
position becomes always feebler, as more of the resisting water 
is projected from the mouth of the spring by the escaping 
masses of steam. When the reservoirs of steam are so much 
emptied, that the expansive power yields to the equilibrium 
'established with the column of water in the passage, the latter 
shuts up the communicating opening, and the previous tran- 
quillity is restored, until enough of new steam is accumulated 
to produce another emptying of the cavity. 

The spouting of the spring hence occurs at intervals depend- 
ing on the capacity of the reservoir of steam, the pressure of 
the column of water, and the evolution of heat beneath. 

The geyser exhibited, at the time I observed it, two distinct 
kinds of eruptions. The smaller were repeated regularly at 
periods of two hours, and the water spouted to a hdght of only 
15-20 feet. The larger occurred at intervals of S4-30 hours; 
and the masses of steam then rose to the clouds, while the jets of 
water were elevated to the height of 90 feet. These two sorts 
of eruptions are to be referred to two diffeaent caverns. A 
smalls cavern is more rapidly filled, and is consequently more 
frequently emptied ; a larger one is more slowly filled, and is 
more rarely emptied, but with so much the greater force. 

The Strokr whose eruptions almost surpass in sublimity 
those of the great Geyser, has this peculiarity in its structure, 
that it is both a permanent and an intermitting thermal spring. 
It is recognised as a permanent thermal spring, by its uninter- 
rupted violent agitation and boiling ; and as an intermitting 
thermal spring, by its gigantic eruptions, which seem to occur 
at intervals of two or three days. A part of the steam gene- 
rated beneath, passes ^trough the cdumn of water, and meet- 
ing with no obstacle, escapes into the atmosphere. Hence thcr 
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Q^sUat agitatitai of the ipring, and hence its constant boil- 
ing temperatun. Another portioa is arrested in cavities, where 
it accuQiulMes until it is able to force & passage, and thus pro- 
duoe the eruptjons. Aaxmg the numonus thermal spnngi, 
wtuch I had an of^rtunrty of examiiuog in IceUod, the, 
Stiokr is, in'^his lespeet, a solitary anomaly. No other ther- 
mal aiwingr i^ncfa exhibits CMUtant agitation and boiling, pre- 
sents at the seme time the phenomena of periodical erujitioas. 
Whatever could produce violent enipticms escapes in conti- 
nued streams ,tA the atnawpbere, widiout ever being Rccumur 
lated' for the more Ttg(»ouB disj^ys of power. 

. We find it mentiuied in several bodts of travels, that erupi* 
tions can be |»oduced at pleasure in the Geyser and the 
Stcobr, by throwing stones or other heavy bodies into tjbe 
jHpe. Thus Ola&en relates, that whenever be attempted (o 
sound the d^h of the Geyser with the lead, water was vtxnit- 
ed forth. Hend«son r^mrts, that when the Stn^r was in a 
perfect state of tranquillity, stones thrown into the f unsel inw 
mediatdy caused a violent subterranean noise, and that in a 
few minutes afterwards the column of water was devated t(^e- 
ther with the stones. 

I can give no opinion as to. the accurscyof these statements, 
for the experiments which I made were not atteaded by any^ 
result; Although I threw many stones into the pipe both tA 
the Geyser and the Strokr, not the slightest degree of activity 
was excited in either. At the nest eruption the stones were 
again thrown out from below. I am equally unable to decida 
on the probability of the assertion made by travellers^ as n^l as 
by natives, that the violence and frequency of the eruptions 
stand in wnneetion with rainy, stormy weather. 

The phenomena of the Geyser, the Strokr, and some of the 
other more remarkable springs, have undergone a great variety 
of alterations. Particular canals may be closed by the incrust^ 
ing power of the water. Cav(9*ns may fall in, and new ooka 
may be formed by the frequent shocks with which all the 
greater ^niptimis are combined. But the greatest alterations 
have always been occasioned by the earthquakes, which frcmi 
time to time have agitated the island. Thus, owing to the earths 
quake of 1789, there diBafq>eared that q»ing, vhicbj- after the 
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Geyser, was the largest in this district, and was in 1TI9 termed, 
by Stanley, the Roaring Fountain. Whereas, what is tenned 
the New Geyser (Strokr), which, previous to the earthquake 
of 1TO9, was quite insignificant, afterwarda increased so much, 
that now, next to the Geyser, it is the most Important spring. 

The accounts of tniTellers who have visited the si«ings from 
time to time, must hence difl^ very essentially ftom one antv 
ther. The first mention of the Geyser is made by Saxo Gram- 
niaticuB, in the preface to his History of Denmark, written in 
the 19th cwitury. The older notices we possess of the Gey- 
BCT, are not only ertremely defidect, but also interwoven wirti 
nfany errors and exaggerations. We cannot even free from 
this otjection the information communicated by Ola&en and 
Fauelsen, in their Tour through Iceland, written in the last 
century. 

Von Trod* visited the Geyser in the year 177S. He ob- 
served, in the course of twelve hours, eleven eruptions of the 
Great Geyser, which, however, were not of equal intensity. 
Most of them lasted only a few seconds, and the jets of water 
ascended to a height of thirty feet. During the last and most 
violent eruption, which lasted four minutes, the highest jet 
spouted to a vertical bright of 9S fret, according to a measure- 
ment made by the quadrant. 

Stanl^,! who visited thfe G^ser in 1799, gives the most in- 
structive description of it, and of some of the other more import- 
ant springs in its vicinity. He observed several eruptions of the 
Geyser which succeeded each other in comparatively short pe- 
riods, but which disced much in their violence and duration. 
The greatest lasted ten to twelve minutes, and the highest jet of 
water atUiined an elevation of ninety-six feet. The Stroltr is, 
for the 6nt time, mentioned by Stanley under the name of the 
New Geyser. He saw one of its wuptions which lasted thirty 
minutes, and by which columns of water and steam were raised 
to a height of 188 fret. Stanley further communicates some in- 
teresting particulars r^rding a taring denominated by him 

• L«tten r^irding ■ Voytge to Iceland in 1772, by Uoo Ton TroU. Up- 
nb Hid Leipzig, 1779, ' 

+ A» aoomiat of th» Hot Sprlags of Inland. TmiMCt of tbeSoyal Sac. 
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the Rouing Ge;Mi^ tad i^iob, at iotcvrsU of firon. fwr ta fivs 
minutes, projected its jets of water to a height of from thirty to 
CMjT'fttL 

OtaftM,* wbo viatad tb« G«3wr in tbe yvu 18Q4, cbaervcfl 
that tha en^idQiis of tbe Gfoat G^scf ^tae, repeated at int«F> 
v«)aof nx bour^ hut tha^ beaida ihem, vaMec eruptions oo* 
ouRvd bKw««D, whii^ bo«««cr> wme of tn&ng intrasity aod 
dnralion, wbereu the greater lasted fnom five to t«B minutes— ^ 
rarely fifteen, and th» jets of water ir^re prcgflcted to a height 
of eiS feet. He aln vitnateed an wufoion of the Strokr, 
idllch hsted uiuntearruiiledly for two houn Bad ted minute^ 
aad b^ wfaicb tbe jeta af walo^ veiethiawB taabeightpf about 
180 teat. 

HwJwr saw the Geyaey in IBOS^ and eatilHMd the bwght of. 
the water at upwards of 100 feet. 

Maokoiiie f Tinted tha Geyser duting hta twr through loe* 
land in tbe simmer of tbe year 1810. He emuMmtot auu\y 
eiuptioBB, «4uoK, ai it appeen^ were repeated at penode of frani 
two to three hours, and were sometimes very eooudfTsble, for 
thay continued sevcml miautca, and the jets of. water rose to a 
height of thirty feet. He seems to have vitaeawd twp of th« 
greater erupbrns, so far as can be aacertaiiied from bis desctipR 
tien, and the tiiQe that intervoied between them was thirty 
hours ; the highest jet-attatnad an elertijop of ninety feet, Du^ 
ring his stay in the oountry he also saw three eruptions of the 
Strokr (tbe Naw G^sea), which occurred at periods of frwa 
twdve to fourteen hours, and wbo3» wttivity was ewtiniKd iin-< 
intcsTuptedly from half an hour to three howa. 

In the year ISlff, HeodAni^:^ viwted the QessnK^ and found 
that its greater eruptions took {4aee at intervals of six boursi 
and the smaller at intervals of from one \fi one a^d a half hours. 
During the great eruptions, the water-column rose to a height 
of from seventy to eighty feet, and one jet tp an elevation of 150 
feet The miptions of the Strokr wa*e repeated ftfter periods 
of tranquillity of twenty-four hours, and cputiqu^fl fipe hour. 
Henderson caused an eruption by throwing stones into the pipe 

■ Gilbert's Annalen, toL sllil. t Tnrsb is Itshfid. 

t Jounud of a Keaidenee fai Imlaad. 
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im Xtiig-raa Jii^da. on the Mineral S^tiegs of Ice^ndi 
erf' the Strokr, and, in that case, the water roae to an elevation 
(^200 feet. 

Lastly, ID the year 1884^ John Barrow * visited the Geyaer. 
AiVer thirty-five hours of fmitlesa expectatJon cf one of the great 
eruptions, and after bang frequently deceived by the 8ubt«rra> 
nean n<»Bes which precede eadi of the numerous smaller eni[K 
tioos, this bnvdler was at last rewarded by the surpri^ng npee-- 
tade of one of the great eruptions. He estimated the height of 
the column of water at from seventy to eighty feet. 

The water of the 6eys«', the Strokr, and the other n^gfabour- 
ing springs, deposites, during evaporation, in the fotm of taffiu 
and sinters, the nlica which it contains in sach oonsiderabie quan- 
tity. Over a large tract in the vicinity of these springs the sur- 
face connsts of a thick crust of these dqxiutB. The basins <^ 
all the thermal springs, and the walls of th^r pipes, are formed 
of them. The bodies which are moistened by the water of the 
firings are qwedily covered by the ^iceous matter, and we 6ad 
stalks of grass, rushes, tnrf, leaves, and many other objects ii^ 
eluded in the tuffa. 

Bei^man subnutted the incrustatims of the Geyier to a. su- 
perficial analyns, and was the first to discover their nliceous na- 
ture. We are indebted to Slaproth for a morje exact analysis, 
according to which the sinter consists of silica, with one and a . 
half per cent, alumina, and a half per cent.-Qzide of iron. 

Stanley filled sevnal bottles with the water of the Great . 
Geyser, and of another hot sprii^ near the church of Beikunt 
in Guldbringesyssel, which is precisely nmilar to that of tiw , 
Geyser, and sent them to the twochemists Black and Klaproth. 
Botli escamined the water, and ff^ad that 10,000 parts of the 
water of the RtHtun-Butr contain, 
According to K)aproth -f" — 

Caibouate of soda, 1.04 

Sulphite of Mds, ...... 1.73 

Muriate of roda, &9S - . 

Klica, 3.10 

8.80 

• A VUt to Iceland in tlie Summer of 1834. LoudoD, 1835. 
Elapioth*! Bdtrtge suT cbemlKlwii K«intidM der Hiiienl-K8rp«r, 
ToL 11. p. W. 
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" According to Black* — 

Sodv 0.61 

Sulpbtite of lodt, 1.S8 

Hnrlate of lod*, tM 

SUM, a.js 

Alumina, aos 

Ttj 

The water of the Geyeer was examined by Black only ; it 
containa in 10,000 parts, — 

Bodi, 0.W 

SolpluUeofiodi, ... . 1.4< 

Muriate of sodB, 2.4S 

Silk*, 6.40 

Alumlni, 0.48 

10.78 

The most important discrepancy between the analyses of the' 
two chemists is, that Black found in both springs a considerable 
quantity of caustic soda ; whereas, according to Klaproth, the ' 
soda is combined with carbonic acid. 

I was unfortunately prevented from bringing with me water '. 
from the springs in order to have it submitted to chemical ana- 
lysis, and I am therefore unable to decide which of the two che- 
mists is «HTect ; nor can it be determined whether, as Klaproth 
imagined, Black merely supposed that tiie soda existed in a 
caustic state from having assumed that the nlica in the springs ' 
woB chemically combined with the soda. 

Barrow sent a small quantity of the Geyser water to Mr Farft> -. 
day, who examined it with a view to determine the natm« of its ' 
contents. Faraday, in a letter to Barrow, says, that the water it - 
characterized by containing a peculiar ccmbinatmn of silica and 
soda : this combination ceases to exist when the water is evaporat- 
ed, and the nlica is then deposited in an insoluble condition ; while 
the alkali, probably by the agency of the carbonic acid of tbe 
atmosphere, is set free, and remains dissolved in tbe water in 

■ TrBnMuUon* of the Bojil Sodet; of Edinburgh fiir Uie ymc 17W> 
ToLiiL 
t Bairow'i Vldt to IceUnd, p. iWg-311. 
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conoderable quantity. The proofs of the exitlence of Euch a 
confbiDation pF ulica and soda, or of the satuntioD of the one 
by the oth«r, ere, that the original water of the GqrBW does not 
perceptibly affect turmeric paper, although thft tiiuia it contain- 
ed in it in such abundance; and that, when the silim I* separated 
and the soluble salts diluted frith' distilled water in the same 
degree ae in the ra-iginal water, the turmeric paper is strongly 
coioured. 

BlacVs opinion of the existence of the soda in 4 caustic con- 
dign is therefore confirmed by these experiments of Faraday. 

But evea though Klaproth^ view should prove to he correct, 
viz. that the soda exists as a carbonate in the water of the Geyser, 
yet the quantity of carbonic add would stlU he only sufficient to 
neutralize the soda, and the remaritable phenomeoon would stilt 
remain, of die presence, insuchminutequanl3ty,of an add which, 
in other springs, is the prevailing one, and is the solrmt of the 
Ikne and nutgnesia. 

The Kilubility of the silica in aueb ooBBidmible quaatity in 
the hot springs of IcaUnd, remraed for a long titae a puailiag 
phenomenon, until that property of allcft Tvas dltoovwed vludi 
it has in commoo with pbo^hwic acid, vis. of fonmng two 
isaneric modifieatiuiB, of which oae paawsaea the prepay of 
being insoluble in the moiat way, and its comblnatioqs are &«• 
queotly insoluUe in the strongest aods. Tb« othar modificatitni 
i% GB the cmtrary, disdnguished by the property ti bedii^ solu. 
Ua in acids, and even in connderable quantity io mtier. After* 
wards, a larger or smaller quantity of sUioa mu disoovered in 
•aU ininaal waters that wne aabmittad to an aeoumte analydi ; 
and It was to the lUkalies which, eombined wiA suli^aric, mu- 
riatie, or earbanie aods, are abuodantiy contained in the mineral 
wmtan^ that the power was ascribed of converting the uli«a from 
(MM modifiGatioQ to the other : the prewnce of tJbe siliea and the 
aHuBes was considered at the cmsequaitce of a diuolving pro> 
ceas produoed by tha action of the mineral waters or the rocks 
daring their pmsage to the surface^ £spniiQWta in our labo. 
ratories do not seem to contradict the opinion, for if we bdl 
fisdy powdered «lioa inth a solaticn of carbonate of soda or 
potosdi, it is gradually converted into the second modification and 
is disBolved, We remark a similar dissolving process in the wea- 
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theringortbenouDtun-rocks, that consist chiefly of combinations 
of nlica with soda, potash, and alumina ; it is distinctly marked 
in the fcHTQation of porcdaiD earth from felspar. This combina- 
tion of silica with alkalies, in vhich the silica performs the part 
of an electro-n^atire bodr, is decomposed by an acid in vhich, 
though one of the weakest of the real acids, the electro-negative 
diaraeter is exhibited in a much higher d^ree than in the'sillca, 
m. by the carbonic acid. This latter, though an accidental con- 
stituent of the atmosphere, is yet universally distributed, is com- 
bined wWi the atmospheric water, penetrates through cracks and 
fissnres into masses of rock, and is thus enabled gradually to 
decompose those ailieates of soda and potash. When the alkali 
quits its previous combination, it dissolves a portion of the silica, 
and carries it forth in the spring water. But what is accom- 
plished by the long-continued action of weak carbonic add, i« 
effected in a higher degree by the stronger acids, as sulphuric 
and mnriatic acids, when these occur in mineral waters and come 
in contact with rocks containing soda or potash. 

It would seem, therefore, that it is only requisite for water, 
impregnated with carbonic add, to unite with the soda and po- 
tash of those rocks which it penetrates by means of clefts and 
fissures, in order to make its appearance as a mineral spring. 
We can thus so &r follow up the idea that all mineral springs 
are the result of a mere simple dissolving process: but whence 
are derived the carbonic, sulphuric, and muriatic adds, which 
are partly combined with bases, and partly contained In a free 
state In mineral waters. Can they also be regarded as the 
products of a simple process of solution P We may perhaps 
consider deposits of rock-salt as the sources from which the 
muriate of soda has been derived, though geological facts are in 
most cases adverse to such a supposition ; but we know of no 
combination either of carbonic or sulphuric add, from which, 
without the intervention of other substances, the acid can be 
separated in order to unite with the water with which it comes 
in contact. Carbonic add is so universal a constituent in springs, 
that there is probably not a ringle one which does not contain 
more or less of it . If we suppose that it is In part derived from 
tlM atmoapheie, and that it unites wMi the atmospheric water, 
ot diat it has resulted from the decompoation of organic sub- 
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atODcei, and then tuited with the atmospberie water, still then 
cKptanstions do not at most account for more than the carbonic 
•cid of ordinary sptiog water, and by no means for the great 
disengagements of carbonic add which are found at many parts 
of the earth's surface, and in which the gas is either combined 
irith water, or issues from the ground in a free ctxidition. 

If we do not regard it as accidental, that all the preat diiea> 
gagements of carbonic acid gas, and further that most mineral 
waters occur in the vicinity, and in the district of active voU 
canos, or of such rocks as have undoubtedly been formed by 
vdcanic agency ; and as we find th^ the same ingredienta 
which mineral waters contido in sdution predominate in the 
products of active volcanos ; we cannot doubt a£ the coonectioa 
in whidi mineral waters stand with the plutonic prooeases of our 
^ohe. But bow these acids of mineral waters were produoed 
in the seats of volcanic 6re; whether in their place of origin th^ 
were already united with the bases of the salts with which they 
are combined in the mineral waters ; or whether they derived 
these bases from the rocky masses, that they encountered du^ 
ring their passage to the earth's surface; are questions which 
can only be answered hypothetically. 

If the simple structure of the island of Iceland presents us 
with a display of the ^gantic power, which has elevated the 
trachyte to lofty and widely extending plateaus, raised enor- 
mous trap mountains from the depths of the ocean -to vast 
hjeights, and torn asunder these mouDtains by means of fia. 
spres of frightful depth and great length ; if the eruptjcms of 
the volcanos, and the streams of £re from their open summtta) 
which have covered whole districtSi and the shocks of earth- 
quakes which shake the island to its very foundations, leave do 
doubt of the |»»digious extent of the subterranean fires ; the 
mineral springs which are the feeblest indications of volcanic at^ 
tivity, afford perhaps the most important information as to the ^ 
substances contained in the interior of our planet, and as to the 
processes to which th^ are subjected. 

The analyses of the Geyser water have only mformed us of tfaoae 
ingiedienta which remun as solid component parts after ev^xi- 
ration, but not of those substances which escape in a gaseoua - 
fcvm daring eviqioradoii. We have siud already that the water > 
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of the Geyser contains very little carbonic acid. On. the othw 
hand, when it- comes from the spring, a gas predominateaj whii^ 
is so feebly united vith the water, that it leaves it in' a gaseous 
form, almost at the instant the surface is reached, and so much 
the more easily, because the springs have a very high tempera- 
ture. This is sulphuretted hydrogen gas, which is contained 
in alt the Icelandic springs that aic distinguished by their high 
temperature^ and by their containing « considerable amount of 
dissolved nlica. Its presence is at once rendered evident by th« 
smell of the ascending vapours. 

It is this gas atsoi that, united with steam, issues from thos6 
openings, which I have termed gas springs, and which are 
scattered in great abundance on the declivity of the neighbouf- 
ing small rocky hill. Most of these gas Springs, those, namely, 
which occupy the higher part of the hill, are entirely free of & 
rising of water ; and only some of the deep-lying^ openings at the 
base of the hill contain a small quantity of muddy water. The 
loose fissured structure of the tufiaceous and slaggy conglome- , 
rate composing the hill, prevents the water from accumulating 
on its summit or declivity, and causes it to flow to th^ deepe^ 
points situated at its base. The small qiiantity water oc- 
curring in some of the deeper openings seems to be deposited by 
the moist gases which are constantly evolved. This water is not 
like the pure transparent water of the Geyser or the Strokr, 
but is variously tinted by the clay which is mechanically bus- 
pended in it. The quantity of clay is so great that it forms 
with the water a pasty m(»sture, which is constantly kept in an 
agitated and bubbtii^ cohdidcm by the disehgogentent of the 
gases. 

Bendes the sulphureted hydrogen, the gases evolved consist 
of sulphurous aeid, and perhaps sulphur in the state oi vapour! 
The sulphureted hydrogen by contact with 'the atmospheric 
air,' and the intervention of watery vapour, undergoes a partial 
decomposition. The hydrogen utiites wiih the oxygen of th« 
wr, and the sulphur is separated. The sulphurous acid,- also, 
exercises an oxydiaing power on the sulphureted hydrogen, 
and then the sulphur of both gases is s^arated. Finally the 
sulphur of the gaseous sulphur is condensed. The sulphurous 
add by acquiring oxygen is c<Hiverted into sulphurie acid and 
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£oans suJplMtes. In thu numoer various products ore prodiKcd, 

vhicb' accumulate at the edges of the gas springs. 

As the rocky hiU, oa whose dedivity the gas springa are 
scattered^ consists of loose tuffas and slags, and sJnce the aeH. 
vapours penetrate the' raasa in all directions by inauinerable 
canals, it is not surprizing that we should find the rock com- 
pletely decomposed, so far at least as the gas springs extemt 
It is dilGcult to find a fra^ent a£ slag, i^kb has not beea 
converted tnto a brittle and soft mass of day. The ground 
coimsts of a soft clay, rendered ohnsC by the watery vapoun^ 
and presenting y«Uow, red, blue, or oiha* tints of colour. The 
water of the loner gas springs is mixed with these days, and in 
this way acquirfls its raried cdours. 

Boi)nd each gas ^ring, there is a small rim of alternating 
' layers of day and sulphur, to which are occasionally added 
some sulphates ; as gypsum, alum, and sulphate of iron. The 
temperature of the evolved gases is always very high. It evea 
sometimes exceeds the boiling heat of water. The surface of 
the ground is so hot, that one can hardly touch it with the 
hand. 

(To it conelttdti in mr tmaUJ 



On tome FaUa^et mvcdved m the Seavits relating to ike Com- 
parative Jge (;f TerHaty Depoaitt, oblaiaedjrom the Jipplica- 
turn ^tht Test recently introduced iy Mr LtfcU and M, Det- 
hc^et.* By EowAUD Chablbswokth, £sq., F. G. S. 
DtTBiNe the author's investigation of the fossiliferous stiMa 
above the London clay in Sufbilk and Norfolk, some facts have 
come uDdo* his observation, whidi ^pear to bim to point out 
sources tX error to a considerate extent in the application ftf 
tiie teat recently p^qwaed by M, Deshayes and Mr Lyell, aad 
which is now so generally made use of in the clasMficatioa of ter- 
tiary formations. 

The crag has been referred by Mr Lyell to bis older pUocttut 
or uf^ier tertiary period, on the authority of De^hayea, who 
idenufied among the fossil testacea of that depoait, 40 per cut. 

* The kbove U an abstracl of Uie memoir reitd before the Memben of tbe 
BeMA AMCKkUni, at BxiMol, Angiut M. ]«». 
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jwitb tbfi eiietiag apeast. The corretinets of this result has 
been called in quesUon by other eminent coDchuU^Uai pcirt^ 
culftrly by Dr Beck of C<^>eiiluigoi, who has exaioined the crag 
&isEils in the author's coUedkn, tatd ctwiiders that the whole of 
them are extinct In this opinion Dr Beck is BuppOTled by 
Mr G. B. Sowai>y, who states, that he bos only met with tm 
ot three crag ^^b, which may, perh^>8, be idw)ti£ed with exist- 
ing species. Professes Agasaia has iaspected an extensive serias 
ot ichthyfdogical remuns, collected fiwo the crag by the autfaoi^ 
and pronouDoes them all to belcmg io extinct genera or speetes ; 
wfcile a preciedy Mmilar result has attended Dr Milne Edward^ 
euunination of the corals, 

ProfeBBOt FhillipB, in his Introduction to Geciogy, has placed 
the crag in the miocene or the middle tertiary divinioB ; while Uc 
FJeml^* who, for mote than a quarter of a century, has been an 
indefatigable coileotm- of British diells, coi»iders that the propor- 
tion of recoit 6pe«ies in the fossils of Uiat formation has been 
mlber under than over-rated by De^tayes \ and among the eurola 
of the crag he has detected a large ptH-porfaon of living forms. 

The particular one of Mr Lyell's divisiiHis, to which a geolo- 
gist will refer any given d^nsits, must therefore depoid upon 
liis own eetiniate of the characters which constitute specific di»- 
ttDctioas, and which is evidently liable to the greatest possible 
amount of vuiatioa. The autfaw next enters iq»B an tnquiiy 
respectiDg the course which should be adopted in obtaining the 
relations of mukigy, presented by the fosuls kS. different d^M- 
sits to one anc^er, orto the races in exigence at the present pe- 
riod. The effijct of the method now made use of is, to class «a 
contemporaneous those d^x>«ts which respectively furnish the 
same percentage of extioct foi^!^ without the slightest reference 
to the greater or less degrees of approximation which diese fonos 
exhibit, when oonpared with living types. The oonchologista 
who agree with Dr Beck cannot, by means <^ the per-centags 
test, ex|u«es the difference in the amount of approximation pr»- 
a»ited by the testaoea of tbe crag and Lood<» clay, to those now 
existing, because they would consider all the fossils of both these 
formations extinct, and, consequently, refer them both to tba 
eocene or oldest tertiary diviiion. 

In Uiis instaoctv the rdaticHi of analogy can only be obtuned 
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hj a geeeral estimate of the amount of resemblaoce borne to eiC- 
istii^ species, by tbe entire series of crag or London clay-foe^k 
taken collectively. This mode of procedure may, at Srst, offA 
only a different adaptation of the numerical plan of Mr Lyell, It 
irill, however, be found an important modiScation of his piincl- 
j^ ; for, when apptied to the fosnls of tlibse formations, whieh, 
-from the presence of living species, can also be subjected to tht 
per-centage test, it will, under some drcumstances, furnish re- 
tRilts that clearly establish a fallacy in one of the two methods. 
"For instance, the red and coralline crag are suppc^ed by I>e»- 
bayes to contwn the same number of extinct species ; and by 
the per-centage test, they therefore present an equal approxv- 
mation to the existing organization. But, if the shells, which 
Deshayes thinks he can identify with those now inhabiting the 
German Ocean, ere r^ecled, and the extinct testacea alone com. 
'pared with living types, the forms most remote from existing 
species will be found to occur in that series which has been de> 
rived from the coraffine crag. 

The author then changes his line of argument, and assuming 
that there is a general agreement among ccmchologists, as to the 
characters which should be depended upon in discriminating 
species, and also that the per.:Gentage test is tbe true method 
of obtaining relations of anal«^, he proceeds to inquire whel 
ther the assodation c£ organic remains in foseiliferous deposits 
implies their previous contemporaneous existence? The evi> 
dence drawn from this source, appears to the author to be by no 
means so conclusive as it has been generally considered ; and hii 
c^iniofls have been formed principally from an attention to the 
causes now in operation upon the earth's surface. 

The small part of this Island occupied by the crag fwraatiiHtj 
is intersected, in one spot, with several estuaries, which have 
completely removed this generally superfidal fossiliferous stiitJ 
turn, tlie bed of the estuary .being formed in an older fOTmatirai: 
Along the banks of the Deben, which flows throu^ a part at 
the coralline crag, in some spots, the fosul diells line the ehorein 
greater numbers than the recent testacea ; and, during the period 
fa which this estuary has' beea formed, prodigious numbers of 
these foBuls must have been swept down into (he German Ooeaii, 
and there indiscriminat^y ihingled with the reHquita of existing 
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^eciefi of moUusca. It is not merely the extent of surface ax 
present occupied by these estuaries which has thus been de- 
nuded of the crag ; but considerable tracts of marsh land for- 
merly connected with them, but from which' the water has since 
been shut out, have also lost this original covenng. Within' a 
very short distance of the Deben, another estuary^ the Stour, 
flows through a lacustrine depo»t "belonging to the neieer pUo- 
cme or uppermost tertiary period; and here, in addition to the 
sheUs, is a considerable stratum of mammalian remains, which, 
at one period, evidently extended as far as the opposite bank df 
the river, a distance of about a mile and a half, or two miles. 

I must look forward some few thousand years, 'and anticipate 
the time when, by the recession of the sea or the elevation of 
the land, the depoats fomung at the mouths of these estuaries 
has become accessible, and is made the subject of geological in- 
vestigation. I must also assume, that the geologists of that re- 
mote period have followed the same course of induction that has 
recently been pursued, and hoive arrived at »milar conclusions 
respecting the course to be adopted in ascertiuning the relative 
antiquity of tertiary deposits. The age of the formation in 
.question, then, b about to be tested by compering its organic 
remains with the then existing species. Of what will these f(a- 
■ils consist, and whence will they originally have been derived c" 
The hones of such animals aa are now drifted down the rivers 
Deben and Stour will he mingled with those of the extinct mam- 
malia of the uppermost or newer pliocene ^r'tod. The living spe- 
cies of molluscs now inhabiting the German Ocean, will be found 
associated with the extinct lestacea of the tieieer pliocene, older 
pliocene, and perhaps even with the miocene or middle epoch. Yet 
this deport, in which the organized beings of different geological 
periods shall be found thus indiscrimiaately mingled, will be one 
exhibiting everyappe8ranceofregularstratJtication,--a deposit in 
which a large portion, of testacea will be found naturally 
grouped, and in which there will be the clearest evidence ftf 
their having become entombed on the spot which they had long 
previously inhabited. That the influences of causes now in 
operation is really producing such an effect as the one now de- 
scribed, admits of almost actual deauMstration ; for the fussit 
shells of the crag are thrown up along varioLu parts of the Sijif* 
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folk coast, several miles from the spots in which they have been 

carried dovD, 

" It may be said that these older shdis, entering into the new 
deposits, carry with them evidence of the Btnituni trom wbidi 
they have been derived; or that, at all events, their worn ap- 
pearance would distinguish then from the more recent nolhnea 
Willi which they are assodated. This is so &r from being the 
case, that connderably finer and more perfect ^lecinoMia of the 
Voluta Lamberii can be picked up on the sea abon, where tbey 
bave been dashed by the waves uptm a shingly beach, than can 
even be obtained from the beds of the crag fravuttion itsdf. In 
fact, this gradual prdcess of degradation appears, in many in- 
stances, to be of all others the most &TouraUe for detaching or- 
ganic remains from the matrix in whidi they are imbedded ; and 
with respect to the evidence that might possUy be supposed to 
arise fix>m a difference in litbolog^cal character, it should be re- 
membered, that even if such indications did exist by the tiae 
these new depouta become accefisible, every vestige of the crag 
will have disappeared. There will, consequently, be nothing to 
exdte the slightest suspicion that the crag species are not con- 
temporaneous with all the oi^^io remains associated with tbem. 
Id adopting tins line of argument, I am of course suppoeing 
that the geologists of a future epoch have the same amount of 
information respecting the history of the tertiary deposits of 
those days that we have of our own, and not that a gedogical 
record of events has been continued up to that period. 

" To a certun amount, then, this admixture of fosal with re- 
cent shells, even io regular stratified deposit^ cannot be dented ; 
but it may be urged that it takes place only under peculiar ar- 
cumstances, and to such a limited extent as would never inter- 
fere with the accuracy of general inductions founded upon tiK- 
tended research and careful prac^cal observation. 

"If, however, we enlarge our field of observation, we shall find 
that a process has been going forward attended with umilar re- 
Bults, over a tract the superficial extent of which far exceeds that 
occupied by the whole of the crag formation. The bed of tke 
ocean, all along the coast of Norfolk, Suffolk, ad Essex, and 
probaUy as far as Kent on the one side, and Yorkshire <m tbc 
•ther, u strewed with multitudes of the bcmet fii extinct mam- 
malia. TheK remoint have been taken up twenty milei from 
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tile shore ; and, in dredging for oysters, the fiBhenaeti have suf- 
fered connderable {nconvenience from the number of elephants* 
bones and t«eth which become entangled in their nets. Mr 
Woodward supposes that the grinden of at least 600 elephants 
have been fished up off the oyster-bed at Happisburgh ; * and, 
from the numbers which I have seen, I have no reason to think 
this calculation is exaggerated. I do not now propose inquiring 
irhence this prodigious accumulation of fossils has been derived, 
or to what geological epoch they should be referred ; it is suffi- 
cient for my present purpose to feel satisfied that they are the 
remains of beings belonging to a remote era, which are becoming 
enlombed, covered with the balani and zoophytes that now inba- 
tnt the German Ocean. These are facts which, I presume, wQl 
not be diq)uted, and yet ao entirely has the operation of exist- 
ing causes in this respect been overlooked, that Mr Lyell fully 
concurs in the assumption, that, in undisturbed stratified deposits, 
the embedded remains must necessarily have existed contempora- 
neously; and upiMithis evidence sole]y,important conclusions haVe 
been drawn respecting the bones of elephants assoraated with the 
shells of existing species of moUusca in a deposit in Yorksfaire'^f 
The next point adverted to in the paper is the presence of se- 
condare/ fossils in the iq>per or red crag. During the formation 
c^ this deposit, causes similar to those now in existence a^^iear 
to have been in operation, and effects have there been produc6d 
which exactly correspond with the author's deductions as to the 
nature of the formations at this time in prioress round sonle 
parts of the British coast. This introduction of sectHidary shdls 
in the tertiary deposits of Norfolk and SuffcJk has been detact- 
ed solely by an attention to lithological characters ; and the evi- 
dence derived from this source is no longer available when there 
is reason to suspect an admixture of organic remains bekogii^ 
exehmvehf to rocks of the supracretaceous series. 

* A viilage on the Norfolk ooMt, between Cromer and Wlnterton. 

t That these quadrupeds, and the iudigenoua apedes of tetlacea associated 
With tbem, were all contenporarj Inhabitants of ToAafalre (• ftct of tlie 
greatert inportaiice In geology) bM been eftabUAed bj unequivocal pToads 
b<r the Ber. W. T. Harcourt, who caused a ^t to be nmk to tho depth of 
mere than aoe feet ibrmHb wndlituTbed strata, in which the retnoins of the 
aMnuBoth were fiaiud imbedded tc^jether with the shellB, in a deposit which 
bad evidently reeultod from tranquil water—Xfrff* G*ot»B]/, toL L p; 80, 
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The speoes which are common in the chalk and red crag ar# 
very few when compared with those which are common to the 
red crag and to the siihsequent tertiary strata. la the latter 
case, however, we have no means of ascertaining whether those 
individual species which occur in separate formations existed 
throughout distinct periods, or, like the fossils of the chalk, were, 
hy the natural process of degradation, removed from their ori- 
ginal matrix, to be again entombed with the races of a more re- 
cent epoch. Unless this difficult problem is solved, it is clear 
that the application of the per^centage test may be attended 
with the most fallacious results. ,To what extent erroneous con* 
ctiisions nay have already been formed, from the neglect of 
those considerations so obviously necessary in the examination 
of the crag, must be a subject for future investigation. — Records 
^General Scietux, No. xxiv, vol. iv. p. iCS. 



Ob the Unity of Strucktre in t!ie Animal Kingdom. By Mab- 
TIN BAEav, M. D., F. R. S. E., M. W. S., late President 
of the Royal Medical Society of Edinburgh. (Communis 
cated by the Author.) 

All finite existences presuppose design. This is a position 
whidi, happily in the present day, we may assume. 

It has been usual to regard organic structure as manifesting 
dengn, because it shews adaptation to the function to be per- 
fonned. It has also been suggested, that function may be 
equally well considered as the result of structure. And, truly 
so it may. Yet perhaps we are not required lo shew the claim 
of either to priority ; but may consider both structure and 
iiinction, — harmonizing, as they always do,— .as having been si- 
multaneously contemplated in the same design. 

The object of the present essay, is to offer a few considera- 
tions OD structure only ; but the subject is so vast) and our li- 
mits are so circumscribed, that these considerations must be of 
the most general character. Yet some details on develc^Aent 
will be found indispensable. 

The expression " oi^anic structure," includes of course the 
structure of what we call animals and plants. But, while both 
are comprehended as beings contemplated in the same original >Q|t- 
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dengti ;— while the metamorphoses presented in a realization of 
this dedgn, and the remarks that may be made .on develc^ 
ment in general, will apply equally to both ;— it is intended to re- 
strict the further prosecution of the subject to animals alone. . 

The terms " lower" and " higher" animals, will be throughout, 
this paper strenuously avoided, because they are calculated to 
mislead. Should they occur, it will be as forming part of a quo- 
tation. Such terms, if used in regard to the organs of relat'>n> on- 
ly, are, to say the least of them, ambiguous; because we Jo not 
know what parts of structure may not contribute to constitute, 
these organs. If they be used to describe dilFerences in the de-_ 
gree of elaboration only, such application of them presupposes 
a simply " ascending" or " descending" scale of structure, dif- 
fering in Aegree alone, — a thing, the existence of which, it is in 
part the object of this paper to question, and then acknowledge 
or deny. We therefore disuse them, substituting the expres- 
Hons general and special, — simpler and more complex, — diffused 
and concentrated, — homogeneous and heterogeneous, — less or 
more elaborate,— less or more developed. 

It is important to appreciate exactly, the difference in mean- 
ing between the terms " individuar and " individuality," An 
dement, or a set of- elements, acquires a separate or distinct 
existence, t. e. an individuality, and there is thus constituted an 
individual* 

The constituent parts of an individual perform certain func- 
tions, in the sum of which consists its life. These functimiB 
are reducible to changes of condition, and of relative position, 
— to dismissal and renewal, — of the elements of which the in-, 
dividual is composed ; which changes are not identical in any two 
individuak. The effect of these continued changes, up to a cer- 
tain period of life, is a more and more elaborate and special . 
structure, performing more and more diversified and special 
functions. 

Now, as the elements of an individual cease, in turn, to be 
constituent parts of the same, the identity of that individual 

' " I esbort jou to be ptrticulBrlj on yma gaud aguiut loose and igdoi - 
finite expm^ni ; thej are the twne of all sdence, uid have been remuk- 
•blj iiy'urious in the different depaitmentB of our oini."—L<HBTtaee't two Lee 
turea ; being an IntroductiMi to Compaiatire AmAomy and Vbj^akigy, 
IB28. P. iia • 'OR' 
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must be continually chaofpng,— can exist, indeed, at no two pe- 
riods of time ; inasmuch as new elements are continually enter- 
ing into its constitution, while old «Hiea are departing. But the 
same separate or distinct esistence — the same indAviduality — 
continues.* 

A law, not less vast in its importance, than it seems to be ge- 
neral in its application, may be supposed to direct structure in 
the animal kingdom. This law requires that a heterogeneous 
tn special structure, shall arise only out of one more homc^e- 
neous or general; and this by a gradual change. The import- 
ance oF this law appears to have been insisted on chiefly by Von 
Bfir^ who arrived at it by Itmg and attentive observation of 
development. 

Let us then inquire, in the first place, whet analogy there is 
in the stales of germs in general, at the earliest period of obserw 
ration ; and whether they have in common, a homogeneous or 
general structure. 

In animals presenting the most simple manifestations of life, 
^" in which, every point of the creature is, as it were, an epi- 
tome otf the whole, without any relation to, or dependence on, 
the rest ; and capable, therefore, when separated from the rest, of 
an independent existence,"'!'— maturity ^one appears sufficient 
to produce offspring, and simple separation su£Bcient to consti- 
tute a new being. Such Is the case with many zoophytes. 

Ile[m>duction becomes less simple, as vitality grows complex ; 
because now, " «ach pcnnt of the creature has a more close rela- 
tion to, and dependence on, the rest, than before.*J When 
BCHnethtng like ova beg^n to be discernible, th^ consist of a 
half-fluid, throughout homogeneous, more or less gruiulous 
mass. This is the state of bo(^es regarded as ova, in some In- 
fusoria, some Polypes, and many other Zoophytes. Bodies of this 
Jiind have been palled <' Qerminal Granules." Such imperfect ova 

■ CmkUoti of the changes ipokm of, conrtitHtc* deatb. T^ state of b«- 
lug iul)i<equently, forma a subject, of which it vouM here be out of place to 
treaL It is Huffideot that re*eht1oA Biake* t» acquainted with tte l^t, that 
fjaann eslatences emttiaue, after they hare eeaaed to b* repreaentri b; com- 
bimtirau of etetDenla, perflffmlng fuBctloBf^ the (um of which b called life. 

i- Ditk, la tka Ttana. of ProT. HSvA. and Suig. Aaaa&, vol. It. p. 344. 

ti«»*,Uc.p.S44. Google 
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seem to hold a middle place betweeo " Shoots," on the toe hind, 
and " Germinal VeaiqlcB," 9a the otbnr.* 

The ovum of mortf elaborate Btructurei,— ^rhapa of oil the 
rest of the animal kingdoai,-~4H a sac, cbntumng a fort of YtJk, 
— 4be Gennmol Vendet-^and a Layer of gr&oules. (Fig. 1. 

P.1S0.) 

The Talk of ova geaendij, i» verj much the aame in ewential 
character ; but performing a more important part io some ani- 
mals than in others, it differs much in quantity. 

The Germinal VeiicU is an exceedingly delicate, transparent 
sac; measuring in diameter sometimes less than ^Jotfa of a 
Unej-f and containing a pellucid fluid. On the internal surface 
cf the Germinal Vesicle, there has lately been discovered an opa- 
dty, — the Germinal Spot {Macvia gemiinativa), consisting of 
extreotdy minute granulea, more or lesa spherical in form, 
With a magnifying power of eight hundred diaoteters, — that is 
to say, magnified 640,000 time^ — this ^t has not yet be^t 
found to consist of other than homogeneous parts.} It has been 
already said, that it is contained vithin the Germinal V«}cle; tlie 
latter measuring in diameter sometimes less than ^jj^th of aline. 

In some Infusoria, the contents of the Germinal Vesicle are 
ratbtt a niBsa of granules, than a fluid and a spot ; perbapscor- 
rd^nding parts, Id a less concentrated state. Indeed, may not 
*' Shoots," " Germinal Granules," and the contents of the Germi- 
nal Vesicle, be, all of them, corresponding parts, in diflerent 
states of concentration P 

The Le^tr ^ Oranubi (Germinal iajfer), oontaining pw- 
haps, in part, the rudiments of the future Germinal Membrane, 
lies immediately on the internal surface of the Primary Mem- 
brane that contains the G«rm and Yolli. This layer is more or 
lass circumseribed,^— often indiatiaot, because of its periphery 
coalescmg wltii the Yolk. The Oerminal Veside is found 
lying in the centre of this layer of granules, on the surface of 
the Yolk ; though there are reasons for suppoung that, origj- 
nttUy, the Germinal Vesiole is situated in the centre of the Yolk. 

■ FwrUmii, In B«tliii«rwSrtffib)ieb, Band x. & 109. 
. t Wtv"*!-, In Ed. Hed ud Suiig. Joum. 1B36. No. 1^. 
t tFagner, L & 
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We haTe then— 

1«%, " Shoots i" as in many Zcofhytef, 

2(2^, " GoiniDal Granulea ;" a balf-fluid granulous masa, as 
in teme Infusoria, Hftae Polypes, and many other Zoopbytasi 

Si%, The ova of acme InfuMnria, in which the Gertniiwd - 
Vedde cODtuns a mass of grannies. 

ithfyt Perfect on, of iikm« elaborate animats, Tia.— 

Fig. 1. 
I a Q«mlinl Spot. 
t Fluid contiiued In GermliMl Ve^le. 
c Genninal Yewnta 

d Idjer of gnnule^liaTbigtbe Germinal Vcticle in iti Mntra-' 
« Yolk. 
/ Piimuy membimne, endodiig tbe Genu and Yidk. 

Hthl^, Superadded, in Mammals and in Man, there are the-. 
Graafian Vesicle, and its fluid,* viz.^ 

* In Munnuls, and In Bfjui, the part correapondiiig to tbe OTum of other 
animal*, U called the oeuhtm. 

For tbe (UacoTeT7 of the latter, — an epoch In the hiitory of development^-*, 
we are indebted to tlie illuitrloui Von Bar. Von Biir waaonce a pupil ofDSt- 
Vnger, the bead of tbe Wurzbuig School ; vho having expresKd to the ibrmer' 
a wish, tliat some young natunlltt^EhouId, under his own mpedntendence, 
thorougblj Inreatigate tbe development of the common fowl, Ton Bar would' 
tnoat ghdij liave undertakoi it, but for circunutancee that required for a time 
hli estrangement from tlie nilgect. Yon Bar mentioned it, however, to bla . 
&iend Pander, who had come to Wiirzhurg, at hii auggeation, to be a&llow- 
pupil of Dolllnger. Pander undertook tboK researches ; and hence his dli< 
coveij of the priniai7 sepaiktioB c£ the Germinal SCembraae into laje*. ' 
Von Bar retnmed with renewed ardour to the (ulgect^ and discovered tlie 
Ovulum of Mammals t PmJrinfe having in tbe mean time lound th« Q«nni< 
nal Vesicle of Birds. Vabntia next discovered tbe Germinal Tedele In 
Mammals j and Wagmr afterwards (bund tbe Germinal Spot The last-men- 
tioned author justly a^*, Is this spot also to present some contained p«rt ? 

Pot a particular account and drawings of these minute bodlei, sea Fan Bar, ■ 
" de Ovi Mammalium et Homlnis gened t" also tbe Ed. Med. and Surg. Joun. 
Nos. 127 and 128 { and MlUler's Archiv, 1836, Heft IL ; likewise a paper bv 
Ptirldnje, " Symbohe ad Ovi Avium histotiam ante Incubationem;" and one 
bj Bernhardt, " SjmliolK ad Ovt Mammaliumhtstoriani ante prsgnatlonem." 

Dr ABeu TAnnxm, one of the very fbw in this country irho have attended 
to the sutjject of development, has given an epitomized but very comprehen- 
rive account of the dianges in the Germinal Membrane of TeTtehrated Ani- 
mals, BO far as ascertained up to tbe time when he wrote (1B30), adding ob- 
eervationBofhU own. (See vols. ix. and x. of this Journal) 
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Tig. 2. 
a,t, e,i, e,f,ta above. 
g Fluid contained in the Orufian Todcle. 
h Oruflui Veride. 



The following table • shews how generally, the more difficult 
to discover of these parts, have already been met with in the 
animal kingdom. 
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It is then fair to presume,— since this table contains " both 
ends," as they have been termed, of the animal world, — viz. In- 
fusoria and Man, — that wherever there exists what is called a 
perfect ovnm, all the above parts are preset. 

There are reasons for supposing that the Germinal Veacle is 
formed before the Yolk, — one of which is afforded by its rela- 
tively greater size ; + and, if so, the Germinal Vesicle, with its 
contents, constitute the primidve portion of the ovum, whichin 
all animnk, where found, appears to he essentially the same. I 

It has thus been riiewn, that in all classes of animals, from 
Infusoria to Man, gems at their origin are etaentiaVy the aame 
in character ; and that (hey have in common a homogeneous or 
general structure. 

* Comi^led bom vartouf sources. 

t The Germinal Vedde if met with In those ova onlj, that are not quit* 
readj for impregnation t u it biinta on the latter taUi^ place, and pours it« 
content* among the granule* of the Oenninal la/er, b^ which it ls«uiwiiide4- 

X Parkiiiie, in Berllnarwmerbucb, Band z. S. 111. 
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It appears also, that essentially, the manner of tbe 1 
phosis, or metamorphoses, from a more homogeneous or general^ 
structure, to one more heterageneou8.and special,-^ t. the nuin- 
fl^ t^ develi^mait, — is umveraaOg the tame. 

Such a propomtion seemi tJeducttile from what, ve know of 
development, not only in all the Vertebrata, but in many Inrer- 
tebrated animals ; such as the Insecta, * Crustacea, -f- Aracb- 
nida, X >i>d eyen MoUusca ; § and Von Bar aeems to hare 
meant the observation to apply to animals in general, when he 
Bpoke of development proceeding by " a coo^ued elaboration 
of the animal body, through growing histoli^cal and morpho> 
logical separation." [| Zoophytes themselves, so far as their de. 
Telopment extends, may also be included, as sul^ect to the sams 
law. 

To the manner of development, we shall presently return. 

The Layer of granules, already spoken of, as having in its 
centre the Germinal Vesicle (6g. 1. p. 1^), appears, on the 
bursting of the latter, to contribute to the formation pf the 
G^minal Membrane (PUte I. fig. 3) ; though the csotral and 
most important part of the latter is pethaps ixinstituted, by the 
contents of the 6«rmiaal Vesicle. 

The Germinal Membrane in some of the Vertebrata, b at first 
a more or less circumscribed disk, covenog only a put of the 
yojlc, and afterwards extending itself to surround and enclose 
the whole of it ; in others, it encloses the whole of the Yolk from 
the first. Tins manbrane in the Invertebrata, presents difier- 
ences in this respect, regarding which physiologista are not quite 
agreed.^ 

In most vertebrated animals, the Embryo is at first nothing 

more than the exuberant growth of a pan of this Genmnal 

Membrane, near its centre, (see Plate I. fig. 3.) \ i.e. in the 

* See £urnwiifer'i Entomology, translated by Shuctard, ISSf^ Svo. 

f BaMi*, Gber die Blldung und Entwlckelung des Flusakrebw*, ISSO, fbL 

$ Biraid, Untcnuchungen iiber die BildungigMchichte der Wlrbelloaen 

Thlere im £ie, IS24, foL Alao RaStke, in Burdsch's Phydok^ als £riUi- 



I See Von BSr'i obBerrBtiont on the development of Snftlls, In Uj " Ent- 
wtAdungsgMchlchte der Thiere," &&, 1836, 4to. 

|!Lcp.33I. 

f Bee rabntht, EstwkkeluDgageschlchte des Menschen, Ac. pp. 144 sad i 
aO»J. Alw H««rf<i. 1. c ! and JloAlf, L c. , ^TOOglC 
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situation occupied hy the Germinal Vesicle, before the bttttAng 
o^ihe latter ; the part exuberant, prelecting, but not being dis- 
tinguishable from the rest, by a well-defined border. The pro- 
jecting portion becomes more and more distinct, until ita grow. 
JDg independence is manifeeted, in a tendency to withdraw itself 
from the remainder. {See Plate I. fig. 5.) 

This Eeparation of the central part of the Grermiaal Mem- 
brane from its periphery and from the jolk, gives rise eventual- 
ly to the appended Umbilical Vesick in Man and other Mam- 
mals. In Birds, the corresponding part is token into the abdo- 
men. In Frogs, the embryo occupies, from the Brst, so large a ' 
portion of the Gtermioal Membrane, and the latto* so nearly sur- 
rounds the yolk, (hat the yolk becomes cDntained in the em- 
bryo, before the independence of the latter has time to manifest 
itself by a tendency to nithdrawal. 

Explanation qf Plate I.* 
Fig. &, TmuTem sectioB gf the OcnnLoBl Hembnne and incdpieDt Em- 
bryo of the Coramon Fowl. 
Fig, i- Ditto, mote advuiced. 

Fi^. 6. Traiuvene section of an Embijv of the Common Fowl. 
' Piimar}' mcmliraae encloaing the G«rm and Tolk> 
■" Serons, or Animtl layer. 
" ■ ■ Muooue, or VaiBtative lajBr. , 

B Sinus or Vein, bounding the Taumlsi Area. 
a Chorda Tertebialu. 
i Outer margin oT the Lamina doraalis. 

• Upper nBrgin of the same; nftetw«idi theJtlQiUlUa«ofthebaclc 
be Lamina dorutliii. 

d Outei (asd aflamida under) moigiii of Uia Lamina fBDtnUIi. 
bd Lamba Tenlralie, 

* Flexure of the larous lamfaia. 

dt Hembranou portioD of the abdominRi paries. 
^Margin of the lateral enTelope. 

ff Latraal part of the fold of the Amaioti ; afterwudf, the doting-point of 
the Amnion. 
4^g l»nion. 



- _ . r wisle of the mMenteri« lamina; atlenntdt tha ntnTe of the 
HeBeiAei;^. 
hi The meienteHa lamina. 

Ii Th« t*hu1bi lamina on the Inteatine. 
I Hncoul lamina of the Intestine. 
ni Corpora Wolffiaao. 
n Heaenteric epace. 

Vig. 6. Ideal ttansvene Bectioo of the Embrjo of a Vertebiated AsiautU 
a Stem of the Tertebral column. 

i hveiam donalee— tbeii union forma Iho appai or dotnl Tnbo, 
Idminte ventraleau- their union fonn* the under or reottal Xube> 
d Central portion of the NeTTOUt Sjatem oi nerroui Tube, 
a Vannlu Tube. 

/ Mucous Tube. . ,^ . i i 

tf Corpora Wolffisna. , „t.'t.KTQlC 
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. kSkla. 

i Amnion. , 

i SeMus covciino, ntalting from the clutbg of the unnioQ at m. (9m 
alsooof FS. S.] 

Z Tolk-baK. 
«i n Central Une, comm 

9 Va*cn1«r Itunlna, oi 

I^ 7- Fonnation of the Gennmal Membrane into tbe EmbiTO of ft Vt»- 
tebnted AninuL 
«JS Central liae, common to idl the Fundamental oiguu. 

d Chorda Terteliialla. 

b Formation-arc of the lAminn donalei. 

FoimatioQ-aj'c of the Lamins Tentralel. 

d FonnatioD-arc of the Nenons Tube. 

« FaimatiD|i-arc of the Vucular Tube. 

f Formation-arc of the Mucoui Tube. 

in Sidge of the Lanina donalis. 

m' That place In the Germinal MembraneoDt of which the ridge (si) tuiM*. 

n Ridge of the t>&ni!na Tentrali*. 

n' That place In the Germinal Membrane out of which the ridge (n) ariMi. 

« Feribrating fDimBtioa-arc of the Efe. 

y Ferforating Ibrmation-arc of the Ear. 

The manner of devetopoient seems to be as follows:—* 
The Germinal Membrane separates into two ditjoined lay- 
ers ; viz. into a Mucous or V^etadve (Plate I. Fig. 8, •••), 
and a Serous or Animal layer (same Fig. **) ; the latter being 
in contact with the Primary Membrane (same Fig. *), encloring 
the Genn and Yolki the former lying immediately upon the 
Yolk itself. The Vegetadve layer is afterwards seen to be com- 
posed of two intimately united laminse ; viz. the proper Mucous 
(Fig. 4, ***), and the Vascular (Figs. 4 and 5, &, i, ft). The 
AnimBl layer also, in the embryo at least, divides itself into two 
laminse, viz. into the Skin, on the one hand (Fig. 6, h), and 
into a mass containing the Fleshy layer, as well as, in vertebrated 
animals, the Osseous, and the Nervous layers, on the other 
(Fig. 6,a, b, c, d). This diviaon into layere, is the " primary" 
separation. During the course of this separation, the layers 
become tubes, or Fundamental organs. (See Plate I, Fig. 7.) 
There occurs, at the same time, a separation of textures, in the 
substance of the layers or tubes ; cartilaginous, nervous,- and 
muscular substauce, separating from each other ; while a part of 
the mass becomes fluid. Some of the elementary textures 
also, assume the form of laminse, which are subordinate to the 
original layers; the latter therefore, (now tubes), become the 
■ We here proent, in a veij condenKd form, Von BSr*! obeervattinit on 
the Tertebnts, aa contained in hii work " £ntwickelung;geacliicht« dar 
Thlore," fa. ISSfl, pp. lAXl&g, &e. ;— so modiSed, however, u to nuke the 
dCKilptlaii undlobk to invertebnted anlmila alia. ^-^ ■ 
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central portions of systems. This sepanitioD into textures, is tk^ 
" hittological'" separation. 

Beades the above, there arise difTerences in outwfird shape; 
angle sections of the tubes being developed into distinct forms 
or organs, destined to perform particular functions ; which func- 
tions ate subordinate members ofthe function of the whole tube; 
but differ from the functions of other sections of the tatter. For 
example, the mucous tube divides itself into the mouth, ceao* 
phagus, stomach, intestine, respiratory apparatus^ liver, urinary 
bladder, &c. ; the peculiarity in the development hcmg connected 
with either an increased or diminished growth. This is the 
" morphologicai" separation. 

Thus, by a threefold division, the mass becama heterogene* 
ous ; and the further bacit we go, the more do we £nd, not ^n. 
gle organs only, but histological elements united. 

** Fresh ports are acquired, not by new, but by iransformit' 
tion. When, for example, the foundation of a cartilage forms, 
there was not previously a vacancy in the place it occupies, but 
a homc^neous mass; the change in which, conusts in the ap- 
pearance of an assemblage of opaque granules, and a surround- 
ing pellucid fluid. This is llic manner of histological separa* 
tion ; calling forth, as it were, antitheses." 

'.' No part is formed, that was not previously in connexion with 
some part, earlier formed ; no part has an isolated origin, then 
adding itself to the rest. Nothing swims freely around, annexing 
itself here or there, as form^lywas said of the whole embryo, 
and even lately, has been conceived and taught of the spinal 
cord.* Fach organ is a modified part of a more general organ C 
and development proceeds from the centre towards the periphery. 
This is the manner of morpl;ological separation. 

It was to uniformity in the manner of the primary, of the 
hUtologicai, and of the mwpkological separations, just described, 
that we referred in the proj^ition, that essentially the manner 
of the metamorj^iosis, or metamorphoses — i. e. the manner of 
development — ^from a more homogeneous or general, to a more 

* So^ it tbe doetdne of Serres. See Ug " AnAtomle Compsrie du Cer- 
veau ;" abo hU " Bechercbes d'Automle Trait(ceiidHite el Fatbologk^u&t 
4to, 1832. ._ 
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heterogeneous or sped^stnicture, is'umTenally tbe same; and 
ve have already mendcxied researches, irhich seem to warrtmt this 

CODCluEKKl. 

The Erection taken by developmrat, is, however, not the 
sune fHvdsely, in any two aoimalB ; and in different Classes, the 
direction (type) diffm very widely. But of direcHon, or type, 
we shall treat more partieularly hereafter. 

It has then been shewn, — that germs from Infusoria to Man, 
Ue essentially the same, — and we know that there are some 
structural characters, common to all animals in a per/id state, 
— ^spedally to those of the same Class, as, for example, the 
Vertebrata : there are besides, resemblances between some of the 
more elaborate structures, in certain of their embryonal phases, 
and many less wrought out structures, in their permanent con- 
ditions ; wbidi resemblances are observable, not only between ani- 
mals included in the same great Class, but also, though more re- 
inotdy, between animals belon^ng to different Classes. 

To sum up these important facts ; If the structure of germs 
has been found in animals at " both rads" of the animal king- 
dom, as well as in the intermediate classes, to be essentially the 
same ;— if between the homogeneous masses, forming germinal 
membranes, there is found no essential difference ;^f the pri- 
mary separadon of this membrane into layers (the vegetative 
layer being always directed towards the yolk), and the subdivi- 
Bons of these layers — tDci{nent in the membranal, and completed 
in the embryonal states — are the same in character ; — if the for- 
mation, not of textures only, but of organs also, proceed in the 
manner just described ;— and, above all, if permanent structures, 
among many of the less elaborate animals, resemble most ob- 
viously, different degrees of histological and morphological sepa.- 
ration, aa presented in the embryonal phases c^ an individual 
destined to be more wrought out ;— -are we not entitled to con- 
clude, not only that a heterogeneous or special structure arises 
only out of one more homogeneous or general ; hut also that, e& 
sentially, the maimer at the metamorphons, or metamorphoses,— 
the marmer of development^— from tiM latter to the fiontMB itatc^ 
b universally tlw same ? 

And are we not then led fairlv to the concluaioa, &UU dU ihe 
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tiaritties tf ttntchtre in the animal kingdom, are but mod^ka- 
tions of, etamtial^, one and the gomejitndamentaljbrm t* 

Now, smng that not only the Vertebrata, but all Classes of 
animals, in their derdopment, must pass thoB ffradualfy tpota 
a merely animal torn, to the most spedal forms tbeyieq>eotiveIj 
attain ; further, that the manner of derdopaKiit may be connder- 
ed as essentially the same in all ; — U it surprising that tha« bk 
i^esemblances betwem some <^ the embryooal phaaei of verf 
di&reot ammals ; and that some of the stages in wnl w yoixJ ^fk 
of the more elaborate straetures, reaemtde perfect states of those 
that are tees wrought out ? Could it, intleed^ have bees ot&er- 
-iriseP 

Let us inquire a little more particulariy into the derdopaent, 
firstly, of the Vertebrata ; and, secmidly, oi some Invertebrated 
animals. 

Firs%-~Ot the Vertebrata. 

The lay«^ into whi^ the gemun^ membrane separates, be- 
come, as already said, tubes. (See Hate I. fig. 6.) These 
tubes are more or less bent toirards the yolk, at racb «ctremity ; 
but extend the wkoie length of die animal, including it» hMd 
and bu). Therefore, out trf the upper tube,— constituted by • 
union of the lamina dorsales (fig. 6, b.), — are formed, the aniies 
of the caudal, lumbar, dorsal, and cervical vertebne, the arched 
eranial hones, and the toft parts corering all of these ; together 
mth the central portion of the aerrous ayst«n. While out of th« 
under tube, — constituted by a umon of the laminae ventraks, (c) 
— «re formed, the ribe, die soft parts of the th<n^x and abdomen, 
the hytxd bime, and all that portion ci the neck, anteriw (or in* 
feiior) to the vertebne, the lows' jaw, and some other parts, both 
osseous and fleshy, of the face. The bodies of the vertebne, 
and the base c^ the cruiiom, are formed out of a portion at the 
animal layer of the germinal membrane, common to the upper 
and the under tube (fig. 6, a) 

Tb« ctttral portion of the nervous syston in different animali, 
my, in its ullimtc eMxmUion, produce -wry cbfermt atnw^ 



' Whether this fundamentftl form is vehicular, ai it haa b( 
ki ftrour (^ wbteh oplnlcai, wrenl &ct« iii%M be broDght Ibnraid,— »c can* 
Hot now inoidi*, /- i 
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turet; sll grades between- the spleadid cer^jnil hemispheres in 
MaD, and the mere rudiments of faemisphereB in Fishes. The 
nervous porticms of the orgapsof sense are, in all the Vertebrata, 
rprqcesses of the central portion <t( the oertous system, through 
<be Laminae dorsales (fig. 7. x. t/.) ; so tbat> tiiough so varied 
in different animalsi not only all parts of the central portion of 
^ oerrous syrtem, but all processes from the latter, — with a 
CMBinoD oriffD, and the same mmmer of development, — may well 
liear a geaeni resembhuoe to each other, in tbe-perfect states of 
the less, and the onbryonal states of the more, elaborate animals.* 

(The nervous ganglia of the Cuttle, and perhaps of many other 
invertebrated animals, seem to correspond, not with the sympa> 
tbetic, but with the spinal ganglia of the Vertebrata ; a aptnai 
fiord and brain not being present-f It is remarkable, that in 
tbe Cuttle, there occur cartitag^ous rudiments of vertebra, un- 
der which the ganglia lie.) 

The muscles of the trunks in differ^t aoinials of the Class 
.Vertebrata, are but modifications of the .fleshy portions of the 
Jjaminee donudes and ventrales ; and the muscles of their extre. 
{Raitie8,are only similar metamorphoses of those portions of the 
latter, that iare carried out with the osseous (or at first cartila- 
fpnous) foundation of the extremities themselves. (See fig. 8, 
bebw.) 

All the resemblances in the vascular system of di&rent ani- 
mals, are^ in like manner, r^errible to a common ori^, and the 
wune mcmner of development ; and its varieties, to various modi- 
ficaUtms in dtrecthn (or tffpe) and degree. 

The Mucous tube (m^nales, as processes, the mouth, navy 
jdiagus, stomach, re^ratoiy apparatus, liver, urinary bladdo*, 
Mtd other organs; in part also, and in conjunction with the 
Vascular tube, the genital wgaqs: which parts, in all their va^ 
rieties, bear a general resemblance to corresponding parts in 
different animolB. 

* It has been g^d thai the apitul cord originstea the brain. This is most 
lintTue ; the Bplnal cord doe* not exist before the brtun ; but there exists a 
CMitnl pertton of the trarrous ^vtem, out cf which adae both brain and ipi- 



t The torm" brain" i> here limited to the enUrgonent at oneextremltr 
rsmaai,ofwhiehtlieirtbNfbrmsaifrinatGord. (Ton Bir, Lc.) ■ , 
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Fig. 8. 

Meat Ti-wu u t r n StMo* <^a FertebnUed Atiimal, ft Aea the Tfpt nf M> 
Eitlremitiet, 
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(Tlui Bg. a t*kea from Ton fiiir.) 
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In the substance ofltthe fleshy portion of the Lamina dcH'salis 
and ventral is of each side, there is formed a seties of raseous arcs 
(fig 8, d e), constituting the radical porUon of the extremitiesrof 
the superior maxillse, G:c. ; and froci a point near the middle of 
ead) arc, there issues a process corresponding to the middle (J'g) 
and terminal {h) members of the latter. Now, it is obvious 
that with this common origin, and the same manner of develop- 
ment, corret^Mmding ports in different animals of the Class Ver< 
tebrata, — whether arms, legs, wings, fins, maxillse, &c.— ^u;e hkdj 
to retain a general resemblance ; though the absence of the middle 
members, or modification of the whole extremity, &c may ren- 
der them very dissimilar in th^r details. 

Corresponding parts of structure may, however, in differenl 
aninlals, perform very different functions. Thus,- besides the 
extremities just mentioned, many other examples might 'be 
ffvea ; such as a fact pointed out by Geoffroy St Hilaire, that 
certain parts of the hyoid bone in the Cat, correspond to the 
stylcnd processes of the temporal bone in Man ; and the different 
fuDCtKHis of the generative organs in the two sexes, affwd a slill 
more remarkable example. 

It has thus been shewn,- why corresponding organs may re- 

VOL. XXII. XO. XLIII. JANCARV 18S7. £VA)tH^IC 
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sembte each other ia different animals of the Class Vertebrata. 

Of Invertebrated animals, we tAuil presently speak. 

In development, germa, and even embryos, belonging to dif- 
fa%nt groups df the same great Class, may long be indiBtin- 
guishable ; and stilt longer, those that are more nearly allied. 
But those bdonging to difftfeot great Claiaea, begin to dtvei^ 
■Doner ; or rather,^ angle <^ diTer^ence being greater, a differ- 
ence is appreciable al an earlier period ;* and in pn^rtion to 
the angle of divergence in a germinal, are the structures unlike 
in a perfect state. JuM as, in a tree, those branchea (hat have 
been given off nearest to its root, become most widely separated 
in their terminating twigs. 

In different Classes, development, though it proceeds in the 
same manner, yet taking thus different direcHons, attains, with 
materials perhaps esientiaUy the same in primwdial structure 
very different ends (t^es). 

Thus it proceeds in the Vertebrata or Osteozoa, with eapedal 
reference to the central portion of the nervous system ; in the 
Arthrozoa (which include, besides the Articalata, some Zoo- 
phytes), having for ita diief ol^ect, the organa f^ loeomotioiL 
In both of these Classes, therefore, it is the Serous or Animal 
layer of the Germinal Membrane, that is seen first odvanong ; 
and out of this, in these two Classes, there b thus prodaced, • 
▼ery different system oi oi^ans. 

In the Gastrozoa (s. e. the Mollusca and most Zoophytes^ on 
the otber hand, the organs t^ nutiitioa are e^>ecially the ob>. 
ject ; and in them, therefore, development proceeds chiefly in 
the Mucous or Vegetative layer. 

To these prioritJrs in drr^pment, and to the important in- 
fluence they have on the direction which development takes in 
other parte of the lystem, are referrible the leading characters 
of Cluses.f Yet it is in direction only, that development cw 

' Tbe p riwMw Iraee is vttf dlfienat in Invcrtebnted saiiaalsy— &r t^ 
ample, the CTWtReca,—fi«m what It ki in theJVertcbista;siul even SBUH^wau 
of tlia Vertebnts, there lie obserrable. In tliii respect, no muU di&nncM ; 
u between tlie piimltire trace of BitTBchlan reptiles, snd that BJrii , — 
[Valnttiii, Entwictelungtgescliichte, &c) 

-f- Hence we enutot comiMTe tudmslt, beltm^ag to diSbrent Clsssn* la n. 
gaid to what li called tlieU '•nDk," unlen we keep in Tint, not the *pm 
aloDe, but slao the dittetim of deralopment. For the game resson. It ii sb- 
tiudt»ssr,thatoDeCkMof,aBiiBibGBt.pM>lnt9SlUthcri SBcb» ibi osm- 

I . Google 
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be said to differ in differoit Pi'TMi*r ; ia mimmer, it rtnuNiHtlie 



Sectmd^t-'-Ot Kmie of tbe Inmrtcbntk. 

The following diagnuns will illugtnite different directitmt of 
derelopment, though Um moKoer b« th« HBSe. 

Mtal TntuwrH Seotimt, Oewh^ Ike Struelttretjbrmid otU ^A« 

Of the OttMzoB (T«rtebnita). Of Uw ArthniBM. 





C)yv Ivbe— Upper Ivbe, incomplete, TiA. 

9, CanMl portMC af Ai ■«?▼•« ijk a, fitoMun rf vluit Ann k, aoiMt- 
Mb I utnaUdia &• iqtp*r put rfib pondiof to Uu eeatnlportiDBiifamar- 

Aniinal lijar. TOOitfiUm : ntnated in Ilia Immt put 

•f iIm Ammil laf ar, 

». ArcLMoflbtnrtebn, ■»■ rf** », Extanul ilitleMa, ■•-'l 

cnu*l boiiff, fce. (put of tb« jnlw- ("fJ fr<™ 1^ "l^ | formiof tK 

>d AdM)*.) I EMrfBB(y,« 

B, FImIij la^. ', SUtkj U}«, *i)oh u /Mudiblei 



e, Bibi, lawtT ja*, ft*, (put if Aow. a, Srtarad iktlata^ sMrMri from Q» 
t«nul akalcton) ; tba otbtr pvti of (kin | ths other psrM ni ihia tab*, wt 

tfcio ta)w,ueuddgf An^pMtnb*. emdif of the upjxi laW. 

(/ JIdgoW ti^.} if, Mocoitt tube.) 

The Vaseuhir tube i« not riiewo in tlte above figures. 

pi*, u the Cephtlopoda of the Clus Holliuca, or the Cnutmcn of the CIuB 
Artlcalat*, into Ti^um of the CltM Tertebnta. A« wen might It be add, 
Ifeat hnuidea dYogart M a toee'f nMt, b«eaua» ik«y iMaiB tern* ebanctcn 
la commoii, can be adnddant In their tennluil locaUties. 

' There tre, however, certain s/at«mt of organa more or leaa comaaon to 
an beings. Among these are espedallj the BUtriUveoti^ipropriaUTe organs) 
reaetnblaucea between whldi, therefore, in correqKnidiiig ilagea of develop- 
ment, may be conceived to extend to edaCencel of almoaC ^eiy kind. It baa 
been jtutly aaid bj Bunnelater, that Oateosea (VoMbnM), Mlttog tn 
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It is obvious from the a^ve, .. ' 

latly, Thatin theOsteozoa, ^vecentralporiionqfihe Nervoui 

System ; in the Arthrozoa, the organs of locomotion, mandibles, 

&c., are the especial objects, in the early stages of develop- 

meDt. 

2dly, That the central part of the Animal layer is appropriated 
accordingly. Thus it nuy, perhaps, be said, that parts corre- 
sponding to the LamioK dorsalea of the Osteozoa, go to form the 
Extremities chiefly, in the Arthrozoa. 

8dly, That the upper tube tn the Arthrozoa is imperfect, 
though there is evidently a tendency in the extremities to its 
fwmation.* 

4th!y, That, from the direction taken by their extremities, 
the Anhrozoa must move about, with the thorax and abdomen up- 
permost ; the relative portion of the Fundamental o^ans being 
Kvcrsed. The organs also, formed out of the Mucous and 
Vascular layers, are found to be inverted, if compared mth 
enresponding parts in the Osteozoa ; but there occurs such an 
adjustment in the »tuation of the external parts, — as, forexaoiple, 
in that of the mouth and organs of sense ; and, as what in the 
Osteozoa is the extensor, becomes in the Arthrozoa the flexor 
nde of the body ; — that, so far as these are concerned, it cannot 
be said that the Arthrozoa move about on their backs. Bather 
' may it be affirmed, with Valentin, that " they have no true 
back, but only the tendency to form one."i- But their thorax 
and abdomen are certainly inverted. 

5thly, That the situation of what these animals have of the 
central portion of a P^rvous System, is a part of the body cor- 
responding very nearly to that occupied by the central portion 
of the Nervous System in the Osteozoa ; viz., it is in the fonnet 
(Arthrozoa) situated in the wtder — in the latter (Osteozoa) in 
the upper part of the animal layer, — supposing each of these 
Classes of animals to be situated above the yolk. 

6thly, That the term "dorsal" vessel, bcalculated to mislead; 

thenuaWea, In no eduU degree, rentrtl u well u locomotive propertlea, ex- 
hibit formal approxlmBtlons to both Gastrozon tad Arthrozoa in their deve- 
' lopment. (Burmditer, 1. c p. 419.) 

* Such Ii the idea of Vileotin, L c. p. 608. 
^ Loco citato, p. 607. 
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the part so called, obviously correepoiH^g to the aotta in othtr 
aaimals; and, accordiog to the above diagram, having a.tnily 
thoracic and abdominal locality.* ■ ■ -' 

Of the devdopment of molluscous animals, we know very lit> 
tie : enough, however, to render it quite safe fin- us to extend to 
them the laws already laid down ; viz. of-the heterog^uEJous art- 
nng only out of the homogeneous, and of identity in the matiier 
of histotc^cal and morphological separation (the manner of de- 
velopment),'^ whatever may be the direction which the' latter 
takes, and however limited its degree. 

Even to Zoophytes, the same laws inay be applied. The 
Germinal GranuU of the Polype — a homogeneous, shapeless maw 
^separates into a softer portion, oii the one hand ; and a more 
rigid, a homy, or calcareous substance, on the other ; and as- 
sumes its proper, more or less special, form. Even shoots 
themselves — those, for example, of the Hydra J —are at firs 
ample swellings, then cone-like, afterwards somewhat cyHndri- 
cal, and gradually become funnel-shaped, like the parent : pro- 
' cesses then appearing wart-like, at the circumference of the 
'common cavity, and these by degrees elongaung into arms.§ 

The whole animal kingdom then, (perhaps all organised 
beings P), may be conndered as directed in development by the 
above laws ; and all animals present besides, the antithems of an 

' The Gemiliul Membrane gepviit**, m well in invertebnited, u in veRe> 
lasted animala, priniKrilj into & Serous or Aoimd, nad a Mucous or Vegetft- 
tive lamina] between which, sooner ot later, there ia tbund a third, the 
'Tueular kuina (Valantln, 1, c, p. S0&). 

1 The above %iiTe (10.) ii not intended to present theyom of an; of the 
^Arthrozoft. The ibrm, indeed, of an OtCeotoon, has been as far at possible 
adopted, in ordei to admit of an ea97 comparison of corresponding parts; the 
oulj puTpoae here, being to shew theappropriationof the Animal lazier of the 
gmrdDal membrane in the two CSassM. We do not at preaent enter into any 
compariion in/nw, of parts of the external skeleton of the Artbroaoa, with 
the osseous system of Vertebrated animals ^Osteozoa). 

t See fan fiiir'j reaeaiches on Snuls, alreadif mentioned ; also those of 
S&eitI and Canu, alluded to by Bunl<t^ Fh;*lolo^ als Er&hrungawitsen- 
«ebaft,Band li. 8. 179.180. 
i Canu, plate i.Bg.1. | Burdach, L c, p. Ui-IH. , 

. , Google 
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intnB^ or n^tstire, md aa •^torntl or aoinwl partioa of tlw 
body. 

The foUowiag diagram is iBt«iided to iUustrat* funduaental 
unity, and the cauaea of mibsequetit variety in structure ; the 
lattar being acquired im derelopumt, aod dcvdofunait boing 
rei>teaaiited l^ currea. 

Let tbe poiiit A. m- Flg-fiL 

present the euppoaed 
■eoinddeDce in ftuda- 
mental fiwm, (tf £cKir 
gams of the Class 
Vertebrata. 

The curvea dram 
Awn tbe point A, to 
. tbe pointa B, C, D, £, 
n tp r awn t, reapectively, 
the devel4pmeet of 

Fithm, B^>til«, -, 

Sirdf, and Maio- C. / 

BiaJs. 

'TbeideaUty of tbe curv«c, in eurrature, correifK«dB.to iden- 
tity in tbe rnvtoir of derett^nnent (t. «. in tbe manner <^ bif- 
tological and morphological separation). 

Tin kngtht of the curre^ together with tbe degree* ^wt- 
AtjofJoM, HMwaurc the itgret ^ aggregate elaboration atuioed 
by caeb of tbe above, m the oourae of its development* 

The dotted rontimiatioru of the curves, measure the diffi- 
renca in the degree of elaboratim. 

Thf ^Haami directiotu of tbe curves, both graieral and par- 
ticular, represent the different dtncHeni talHti in developowit ; 
t. e. siodificationB of the type of the Vertehrata ; and serve to 
shew, that while tbere exist resemSkmcett identUkf are impps- 
ioUe. 

T Tbe amount of dmrgemae, owaaurwi the difiemsce in atrvc- 
ture, arising from Uie diSmot direetioni takao in devdopaaent, 
(difference in kind). 

* Thii UlnMnUoti 1% how«vfr, ft wny come 011& W< cwmot, for i^- 
■Unee, Tepreaent the &ct, that certain parts of sLnicWie In JtirdM, are more 
vrtw^t out, than con^apoi^lng parts In mMomaJs. Tbe term 'VP^'IPV^ ^I** 
hontiiKi, hai therdbre been emploTcd. . ~ i 
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ThB croaa Kne» (arcs) indicate, at the points where tbey cut 
the curves, eorreaponding ttages of development. It is \o cor> 
responding stages of derelopmnit that resemblances occur. 

By the above diagram (Fig. 11.), KfembUBOH between ot^a- 
tnsed Btructures, admitting of comparison, ar« seen to be in the 
inverse ratio of the age, — the curves having a tendency to colo- 
re, in proportion as they approach the point A ; and the causea 
of variety, are seen to be resolvaUe into differenoea in Erection 
and dtgrtt of devdc^mient. 

Tliere are many purposes to which it may be applied, suck 
as a oomperison of the development of the primary divisiaDs of 
tbe animal or v^etable kingdom (Classes), or of any of their 
flubdivisions ; of corresponding layers of the Grerminal Mem- 
brane ; of systems of organs or nngle organs, in different aiu- 
mals, or in difierent plants ; or of systems of organs or mngle 
organa, originating in the same Fundamental organ, of tbe same 
-animal or the same plant. 

Fn-haps the chief use (rf this diagram consists, firstly, in i»- 
asting the uiu^jfondiiig-, by affording something like an object, 
to which descriptions may be referred ; and, therefore, second- 
Jy, in assisting tbe mtmory, by means of aseociatna. 

Let us, for example, re^ to it a fact mentioned by Oken,* 
and nnce by Bunneister,-t- that certain Insects, difiering in tbe 
degree of elaboration in the perfict state, differ in a corresponding 
manner as ianuB also. Suppose that at the p^nt A, four germs 
ef different Insects coincide essentially in fundamental farm. 
Let the curves represent their development in larval {i.e. a part of 
embryonal) life; and let the gensa be those respectively of one of 
tbe Diptera, Hymcmoptera, Ctdeoptera, and Lepidoptera. The 
larvwof ifae Diptera (goat, house-fly), whose derek^xnent isre- 
{»«sented by the curve A B, resemble the fimtleaa and headless 
Leech ; those of the Hymenoptera (bee, wasp, ant) A C, may he 
compared to Nws, in which there is a distinct hea^, bq^ the feet 
ttC wanting ; tboae of tbf Qolepptera Qi«y and f^ddiar-flies), 
A D, an ei>mpai>able tfl » third gradv pf t))^ Anfmii^ta, " re- 
siding in tubes, and fumi^ed with lavge bundles of gills.^ 

■ « AUgemeJne Kstuige^cUctlMi fur dla mt^" 99% PV^ir- »■ 4<NM7f>' 
t Locc citato, pp. 419, 420. 
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Laetlj, in the Jairal derelopmeiat of the I>^dopteni (buttarfly, 
noth), curve A "E, there is a reievblHiice to another grade of 
the Annulatft—among which the Aphrodite — having, " beadea 
a distinct head, many feet on the ventral side of the gegtoents," 
Now from this example it is obvious, that not only tfaelbur 
Families of perfect Insects, as well as their larval sutes, — but also 
those animals with which the latter, respectively, have been goiik 
|nred,— will be, as it were, all heated in the diagram ; and this in 
Utte order of their respective degrees of elaboratbn. The latter, 
therefore, will be easily remembered. Thus, in the curve of 
least elaboration, are located not only the gnat and house-fly, but 
also the leech. In the curve of most complete developmoit, ixit 
the butterfly and the moth alone, but' the Aphrodite, and othen 
of the same grade in the Annulata. So also of the two other 
curves. 

It seems as if, with the original design to create orgamzed 
beings, there had arisen a scheme of more or less complete divi- 
aon and subdivi^n, continued down to spedes, and including 
in the latter, all individual forms.* 

' One of the supposed grand diviuons may have included can- 
mala ;\ one of the first subdivisions, the type of the Vtrtebrata ; 
subordinate to which, and c4M)rdioate to each other, we have 
the types of Fishes, Beptiles, Birds, and Mammals. £a<d) of 
these groups presents iu &milies, — each family, genera, — eadi 
genus, spedes,— and every species has its individual forms. So 
would the otbw Classes admit of being referred to subdivisifms 
of the supposed scheme. 

In thus speaking of Classes and other divinons of the animal 
Idngdom, however, we by no means actcnowledge the present 
arrangement to be perfect. The only sure basis for filassifiea- 
tion is — not structure, as met with in the perfect state, when func- 

* Of the oritf In wbicb the variout beings were oiled into existence, we do 
not pretend to ipeak. 

■f Another of Uie gvpposed grand dlvirions mar ^*^^ comprehended 
flatUi I and thia would explain wb; the resemblance shonU be so great, be- 
"tween the dmpleat forma of both. It Is obriona, that an Ina^iedable 
shade of difference, between two general and crude structures, might occaaiiMi 
dlTergenee to an almost immeasurable dlAtace, la proceedilV tg the mutt 
tif^j argmiaei and special states. ' 
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^an tends to emburosa, but — the history qfdevelopmad, st that 
period when Btructure presents itself aloDe ; aod, as Von Biir bat 
justly saiil} this will perhaps " one day become the gtound 
tot noBWDcUture," * as it can be the onljr one on which to form 
a correct estimate of parts, in diffi^rent aoimal forms. 

Certain elemente, proceeding (tota the elemeats of an indivl' 
dual, or ffi»Q the elements of tvb individuals, constitute, by a 
s^tarate or distinct existence, another individual, a germ; dea- 
tioed, like its parent or parents, to undergo, bj a succeanon of 
dements, continued changes in its ccHuponent parts ; and, hj 
degrees, to attain a state of bong, represented by a form, be* 
knging to the parent-type. 

These elnoents, while they constituted part of the parent or 
parents, shared the state of being, peculiar to the latter. It ts 
then eauiy cooceivable, that, hanng tfaemseJres acquired a sepa- 
rate or distinct existence, the new being thc^ oonsiitute, should 
contain within itself, properties analogous to those of its parent 
at parents ; and that therefore, in its progress towards its des- 
tined state of being, it should undergo similar dianges ; that it 
should atbun the parent-type, and also more or less of individual 
reBemblance to its parent or parents. 

The; ^ments of every germ must have innate suacqititu- 
lities of a cerbun definite arrangement ; so that, on the a[^lica- 
tion of stimuli, time results a certain structure.-}- These we 
diall in future call, innate susceptibilities of structure, or in- 
nate (plastic) properties. All innate properties ore of course de- 
rived from the parent or parotts. If the germ be animal, its 
leading pn^ierties are those characteiizing tmimcds in general. 
But it has others, common respectively to the class, order, fa- 
mily, genus, species, variety, and sex, to which the germ be- 
liHigs. Lastly, it baa properties tfaat were previously charao 
teristic of its parent or parents ; in which, indeed, all the others 
are included. But no innate properties, exc^t those merdy 
imimed, are at first, to our senses at least, apparent in the strUc* 
ture of the genu. 

The sun of these innate {[rfostic) properties, detemunes the 

■ L c. p. 238. 

t The stiinuU im tliiMe dreumataneei tbst piodnoe derekpaieBt ; nidi m 
nourUhment, a peeulfar uoblent medium, and s ecrfatn degrte sf winnth. 
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dinetioD ttkeo in derdopmeat ; deteTmiaes, therefore, the struc- 
ture of tbe nev being. 

; Tbe gtntrtd direction taken in the derelofKnent of all the in. 
dtvidodi at a species, ii the same ; but there i« ■ partictilar 
direction, proper to the devdopment of each indmduat, aod 
therefore a particular structure, not identical with any other ; 
fcr in no two iadiTidualt, i* the sum ol the uiiute (piastie) pro- 
perties in all rsflpects tbe lame. 

- It baa been already aaid, that as the elenents of an individuri 
BMse, in turn, to he cnudtueat parts of the same, tbe identity 
wt that iqdnidual must be continually changing— ««a exist, in. 
-Aeed, St no two periods of time ; inasmiM^ as new elefnents are 
ODQtJnually entering into its constitutioii, while old ooes are de- 

pwtiBg- 

Hene^ individual peetdaritiet ia structure must, in their 
inrty bceone hemditaay to auoceediDg sets of Omenta ; coo- 
Cinoally renewed, as we have just asserted these elements to be. 
Ihen mutf, besides, eontinuslly preaenjE themselTeB, fresh pe- 
«uliaritiet; and in their turn, theee alia must be inhetited by eats 
of elements sDooeeding. 

: Far the same reasons, the first set of clemeDts, constkuting a 
germ,^proceeding, as already said, from the elements (tf a parent 
«rofparentSy— oust possess properties that were obaractoistic of 
the latter, at tbe moment when their separation took place ; and 
etu indeed possess no others, since the elem«ita of the parents, 
and therefere the properties, are continually changing. 

- Hence it is, that the sum of the innate (plastic) properties eas 
be in no two indiTiduals the same ; benoe the partiadar direction 
of derelopment proper to auAi mdividuaii * and hence indivi- 
dioZ peculiarities of structure. 

- Strictly speaking, therefore, no two individuals of different 
Urths can have the same parentage ; for though the individuaUig 
of tbe parent, or of each parent, does not diange, yet, as witUvi- 
dualt, the parents are continually changing. 

- Tbe more nesrij cotemporanama separation of their elements, 
and the cotemporoneous derivation of nourishment from the 
■latcfBal flutds, during fistal life,-^^t espeeiaUy tbe fmner, — 
are perhaps the causes why twins are sometimes so much alike in 

* Oi^ jwHMf (Uifctloiii *■ s^ bafiin. Wag csmnaa ts « 9«l» 
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iadividual itriicture ; and n^er-ttKaXiait my ^, ip put tt lout^ 
the caiue why Uiw is oot always the cose.* 

The iniwte (ptutic) propertws iadudi^ m already soidi ipflU 
tituit we characteristic of anioiaU gwierally, «i)d otbors foqHVKI 
to ell tJlj« aninials cootuned in tbat diviiooa of tlw aoi|B«l kiag. 
dom, to which the species is suborduiate. Noir, tbv ftof^tim 
g h a n tdi ff istic of the pareot or piveats, at tb* time of tba atpva- 
tiDn of the gerv, muai include all ef tbait tnyHniitt«d to tba 

This as^sU us to DD(ienl«Qd, mhy pr^wrtiea of tfaa .imw 
Idnd dkK^d all, in a modified forai, i>«ppMr in tbe dtrekip* 
imatotibe o&pritig (see seoood patagn^A of p, 1S7): juMt 
indaed, ainoe it is [daia tbat " «vwj st^ in d«TdopiBatt ia pofc 
■Ue onlj tliFougl) tbe cooditioo preoediogi^'f* that " beoMBJag 
dapenda upon having beeoOKd v* Ha vby tbssB pn^wrtiae can 
i»^>paar in a certain Mrder only ; ri^'ia tba ordtr ^ thar gf** 
namlitj in tba aniatal kingdonk ... 

Thus, in derplopaiant, th« aHiictma.flhaauteMtic of tba 
Vntebrata only, cannot nutDi&at itself until there has been as- 
■amad, essantiaUy, a atniotim conmiHi toisntmoJi^g of wbieb tbfl 
Vertebrata are but a part, and to wboaa type, tbe type ot tbe 
Vertebrata is subordinate. In Uke nannn', structares subordU 
jute to the type of the Vertebrata, cannot manifest tbemselTes 
HKil after a modified appearance of the general type, of whidi 
tbey are but partial metamorphoses. More and more special 
fenns are thus in su c ca isio n reacbad, until tfaa one moat speoal 
is at length attained. {| 

' tbeie Is, however, another c«uie why IndivMiutli, even of the nme 
biitiu should OBbr ; fit. tbe difi^nt psriod*, st whk^ tba mstonsl portkn 
<d tbe ffenns luy ha.rt been fint itcreted in Ibe Ovsrjr i £>r, though coutl- 
nusll? Mneired, theynuit have, in consequence, a more or less'peculiar state 
ofbdag. 
. f Tmt Bar, L c f Bunnristar, L c 

8 The neectfaty appearance, fint, of a itructure common to animali gese- 
jaUj, affivds Indeed s pdocipalressontbi^VfijiMftv Aof Ofn it eamlialln bm 

I Falmlin, an excellent Oersun autbor, already quoted, bstb, " the dere- 
lopment of the uinial kingdom, and of the individual animal, are In the oii- 
llnal idea, tbroughout, one and the same t but in the reelizaljon of idngle 
belngti, perfectly different, and elaborated in different directions." Tbe lat- 
ter he couceiTei to take place in obedience to " metamorpbowa'* (a becoming 
more and more special) " of the orlgiaal idea.'' Wliethei such is tbe MM, 
we do not now Inquire t but it iidue tohim, toacknowledge, thatlf therebe 
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To the Ut, requiring that a more Fundamental type disll unU 
fbnnly manifest itself before the appearance of one more aubor- 
dinate, is perhaps referrible, the formation of parts that seem 
to answer no other purpose than the fulfilment of this law ; viz. 
ports that either continue rudimentary through life, or not bcang 
used, disappear. 

-' An example of the first, occurs in the appendix venniformis 
of the ci^t Gcecum coli, in the human subject ; of the second, in 
the embryonal gills of land and air-vertebrata, which latter, hav- 
ing at no period an aquatic respiration, can nevw use gills-* De- 
Tdt^mMit proceeds to a certain pcnnt — though this point may 
£&r in- different animals — in obedience to the law, requiring 
that a more fundamental type shall uniformly manifest itself, 
bdbre the'appearance of onemoresubotdinate; so that the ^le- 
eial purpose to create Birds, Quadrupeds, and even Man himself, 
is, as it were^ niboidinate to the more general purpose, to create 
a Vertebrated aoimaL This exjdanation will peihaps apply to 
all parts present in a rudimentary state alone, -f- 
anj thing like probability tn what ve have proposed as sn expUnatian of the 
re-appearance of general chuseten in individual development, it has, In 
tome d^^ree, resulted bom leflectlou on Ifae contents of his adraiiable naA. 
—See the last 100 ftagei of his " Entwickelung^eaclikhte,'' entitled, " Fng- 
mente £U eluer kUnltigen Gesetzlehre der indlnduellen Entirkkeluiig." 

* RaOkt (Meckel's Archiv, 1827, p- ^60-) and Von BSr, have described 
^Ua, in embrjoa of Mamniab and of Man ; HviMn (Oken's Isls, 18S8, Heft 
I. p. 2.) in very small embryos of Birds. 

■|- There are, howeveij certain psrts of stnicture, that arise snd disappear, 
not Tudimentarily, fin the fulfilment of this law ; but to serre purposes requir- 
ed by the temporary teiatious of germinal and embryonal life, fiucb are the 
yolk, and umbilical vesicle, the amniou, chorion, and placenta, or coirespoud- 
ing parts ; the gilts, flng, and tail In the tadpole, or fcetus of the ttog ; to 
which examples, there might be sdded a host of others. 

The metamorphosis of insects, iiimlshes s beautiful instance of the tem- 
porary presence of certain parts of structure, during embryonal life. ' Instead 
of an appended yolk, over which the Uucous ur Vegetative layer, of the Ger- 
minal Membrane, Is spread, to imbibe nourishment j that layer, in the larval 
state, becomes speedily a huge Intestine, into which food is taken in prodi^- 
ous quantity by the mouth. The vegetative process is, in this condition, ike 
nuiii olt^eol. But, as the pupal state is gradually atldned, growth yidda to 
transfbrmatloD t and, as Buimeieter has well shewn,* Uie lnt«atlne Is, in part, 
roetamorphObed into generative organs ; which, in the Imago, or perfect inse^ 
cnve ori^ to germs, destined to undergo like changes. 
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It has thus been shewn, 

1«%, That aheterogeoeouB or speci&l structure^ aiises only 
out of one more houK^neous or general, and this bj a ^o- 
ifuaf change. 

9dk/, That the tnamxer of the change, is pxtbablj the same 
throughout the animal kingdom, howerer much 

8d^, The tSreetion (ot type) and dtgree of devdopment may 
differi and thus produce variety in Structure; which howerer, 
there ia good reason to believe, ia 
. 4^^, In essestial character.^/fmtiatiwniaSy ihe tame. 
. Sihly, That no two individuals can have preciady the satK 
innate susceptibilities of structure, or plastic fHt^rdcs; and 
therefore, 

Gthhf, That though all the individuals of a spaiu, may take, 
in their derrit^Knent, the same ^wwra/dire^tirai, — thereis a imh^ 
ticular directimi in development, proper to each individnai. 

7/^, That struotures common to a whole Class must, in a 
modified form, re-appear ia individual devdoiHnent ; and, 

Latikf, That they can re-appear in acertun order only; viSi 
in the order of tbur generality in the animal liingdom. 



It has been our endeavour, throughout this paper, to limit 
the idea of fuodamentsl unity of structure, to essential character 
alone ; spedfic, and even individual peculiarities, — however in- 
appreoable,— forbidding more. Each germ, even when pre- 
sentiog the merely animal type, must do so in a modified and 
peculiar form ; on which the nature of its future metamorphoses 
depends : and if in the course of embryonal life, there occur re- 
semblances in certain parts of structure, to corresponding parts 
in other animals, they are no more than ratmUaitcea ; snce in- 
dividualities cannot be laid aside. 

There is a danger in the present day, of generalizing too free- 
ly ;* of carrying tranacendental spcculatioD much too far ; of 
being so captivated by " the idea of a subjective unity, that real 
variety may be lost sight of; — as bright sunbeams veil myriads 
of WMlds, that might shew to mortal man, what they are, con- 
pared with his wwld, and bow little he is in the latter." f 
' *S«e in excellent chapter on the "niiit7ufDeiign"b7i>riI(y«f.' Bridge- 
water Treatise; vd. u. p. 62S. 

t FoIm<«, Frogmente cu einer Eunftigen Geietslehre der Indivlduellw 
Entwlt^dunft In Ua EDtwIdelungigeMhkto, Ac. S. 5M; (~noolr 
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SdmeRemarktonthsModeqfTnmSmffin TVHb^. By Dr 
A. Boinf. (Cisntnanicated by the Author.) 

Thiis are thrac kinds of paasports in uie in Turkej, 
the teakeri, a limple psMport; the biffrantif of a sotnewbM 
Ugher daM ; and the^firman, which is obtained through the 
tCftveUer's ambaBMdor from the Sultan, and is called ^ifdt 
Umian. The firman gives the right to have a Tartar a» tn^ 
veiling compmion add protector. These Tartan are emj^y- 
ed to carry the letters and orders, be (^ the government ; they 
. have a particular dress, comdsting of a dark, violet-coloured 
diort coat, a kind of short petticoat open before, blue Torkisfa 
tsousens latge boots, partly covered on the upper part with or- 
namented Woftien stockii^s, and tlw red high Turkish sap. 
Tb^ farm b partindar coipontioii, -wbieii is much respected, 
Hid Uiey are all inscribed in a book, ttad dutributed over the 
whole cajiie, at the tetidcttce of every pacha, Tbertf they 
live in « house set apart for themsdves, called Tartar-hui. 
As they are thtntnig^y acquainted with European Turkey, 
they find friends wherever they go ; and their being armed 
with pistols, and a long hanger, always insures them respect, so 
that the traveller may rely on them with confidence. 

Theyareingeneralagaodsortofpeaple; and though drinking 
a good deal <^ brandy, are always sober when on the road, and 
only intemperate when arrived at the end <rf their journey. Or 
when they have plenty of money, and are in a large town. 

Their pay is pretty high, being 10 francs a-day ; besides 
which, the traveller has to pay for their return, and for post- 
horses, St the rate of 1 piastre, or 5 French bous for every 
hour ;' but as a post-boy, called swut^, h required for bring- 
ing back the horses, the traveller has in reality to pay for two 
horses ; a third is taken gratis, in case one should die on the 
road. The Tartar, when on duty, is always galloping, with his 
ifliip in his hand, ready to strike the horse of the mrndfu, Or 
that perscHi himself if lazy. 

As the Tartars are sober, and live chiefly on anions, gariic, 
eggs, fowls, lunb, and milk, nobody, I tUnk, before the inex- 
psaiencedQuin,* was foolish enough to concludes bargBiiiirf& 

■ Qi^MitlMr«<sV*9sg*da«stk«DaKiAs. „GoOQk' 
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aoB for traveUiog, and the esting oo the road. What wOuld 
a naturaliit do wiUt a Tartar, always galloping, wid travelUsg 
at night If you moke a proper bargain, dien, the Tortar Is 
like one of your own •errant*, and does what you wiah, al> 
though he nerer inixea with the lervanta, and dines sk»^ to 
abew that he is greater than they. His title is Tartara, a di* 
toiiiutiTc of Tartaraga, or Mr Tartar. In sereral padialikt 
tbey ma!^ be hired at a lover rat^ even for four or five frwM 
a-day, especially when they are old, or out of aerviee. 

The great finnan has another advantage, is giving the right 
to be put into private lodghigg by the Turkish commanders id 
villages, aa wdl as in towns. Now in Turkey there wst a 
great number of isolated inns, called han^ or when in smtU . 
villages meyhtme. In sudi inns the traveller generally fiads 
every possible comfort, if he can adapt bimadf to oriental eoa* 
tam, and is travelling during summer. They bave large «pCB 
galleriea, which may be used aa drawir^'room and sleepiag^ 
ro<mi, and Sometimes apartments clean enough to please eves 4. 
European^ together with the necessary proviaons. In the loirai 
and large villages, the inna are aixxa crowded with people ; thi^ 
have no court-yard or garden, and even, sometimn, no lar^ge 
gallery ; so that die traveler is obliged to eat and sleep in the 
same raom with others ; and it is^ therefore, of great coosa- 
quenee to get a private lodging. The travdler, on amving, 
either goes at onee to tbe patdia or Turkish' cctmnander, at 
sends bis Tartar to him, and is immediately lodged in a hmMs^ 
whidt generally belongs to a Chrirtian. Tbe Christians an 
to much accustomed to this r^idatirai, that many bave a part 
of their rettdenee aHotted expressly for foreign^iv to prevort 
them seeing their families or wives. There, the tiravdler oc- 
d«rs what he likes, and pays, as at en inn, or if the people att 
rich, givM the women a present of some pieces of money. Abo 
if he calls on tbe pacha as a mark of civility, tbe latta wiU 
perhaps have the politeness to send him a dinner from his own 
kitchen, or hay for the horses, 01 defray the expense <^ tbe 
poet-borses. At all evnitB, he will order one of his inferior.*^ 
ficers to conduct tbe foreigner vdierever he chooses, and to 
watch over bis safety. In a very abort time the whtde aty b^ 
comaa atwnte that the stranger is a fiiend of the paAa^ mA, 
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far from annoying him, all treat him with every poBsibte re- 
spect In getting a private lodging, one should take care thbt 
tfa^ honse be inhabited ; for sometimes rich Christians, who 
dislike such visits, go away from their houses, and leave the 
traveller without any assistance for making the necessary ar- 
rangements for dinner or supper. When this happens, a se- 
cond call on tbe pacha, or his kim/a or alter^o, or sometimes 
even a civil word to the officer in attendance, will be Sufficient 
to atttun the object. 

Lastly, as the great firman specifies the object of the travel- 
ler, which is not the case with the teakerS, it inspires the 
Turks with perfect conGdence. The foreigner goes to the pacha, 
Muaaelim or Ayan commanding in the city, takes with him his 
tartar, and presents his firman to the padia, who receives it 
with req>ect, or even kisses-it, and reads it ovw in a low tone 
of vfnce, after which comes the coffee, siad the tich^tuk orpipe ; 
and then is the time for the traveller to ask the pacha for what 
he wants to forward his journey ; horses, guards, hay, barley, 
cHrii^omiatioD about tbe road. Physical instruments, the coU 
lecting of plants and minerals, and even drawing, are thing* 
wbich are quite new to the Turks, as well as to the Christian 
Turks, so that it is necessary to shew in the firman to the 
people, the strongest proofs that one does noting contrary to 
the laws of the Sultan, We should also take care to hide 
nothing from the people. Every experiment or piece of busi- 
ness must be done openly, aiid one must always be ready to 
answer questions. The plants ami minerals should be for me- 
dical purposes, and for discovering mines, the physical instru- 
ments for determining the nature of the climate and the like. 
No drawing should be made of a Turk when in presence of the 
foreigner, without his express permission. The secluding oneV 
self in a room or endeavouring to lock it up, cmly tends to ex- 
cite suspicion. In Turkey, the travdler must not pay any at- 
trition to people who codie into his room from curiosity ; the 
less he attends to them the sooner they will go awi^. Besides, 
-it is not the fashion to lock up doors as in Europe, and nobody 
would dare to take the least thing belonging'to a traveller, ta- 
pecially to one with a Tartar. Excepting in the great maritime 
towns and the Greek towns, small robberies are unknown in 
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Turkey. When the Turks do rob, it k with arms in their hand, 
oo the highway ; indeed, it cannot be otherwise in a couittr^ 
where the doors do not shut, And the windows are of paper, with 
vooden frame*. Even the shops are locked in a very miserable, 
manner, and the afaf^keeper ctften goes away, leaving nobody, 
to watch bis good^ aa the peasant leaves his house with the 
door open. Bankers have thdr money in trunks, which are not 
fintened to die floors or walls, and in wooden houses which 
OQiild he -rory easily broken into. The only things which are 
apt to bring the trav^er into scrapes, are, disliking to answer 
questions, treating people, especially Turks, with contempt on 
liailghtinesB, exciting tiieir jealousy, or giving vent to. angry 
feslings. The Turk talks little ; it is difficult to make him 
mgry ; but when he is so, he is very passionate; 
, Id Turkey ap)^ roads are impracticable for carnages ; and 
(mly a few are good enough fur European carriages ; it is there- 
fiwe the custom to travel on horseback, the ladies occasionalljt 
travelling alone in bad waggons. The trunks of the traveller 
are put on a second horse, furnished with a simir, or pack sad. 
die, made of wciod, with knobs to which ropes are attached. I 
found short leather trunks the most convenient ; and ropes with 
itpn hooks at tlie^nds wquld probaUy render the packing more 
expeditious. The chief difficulty is to distribute the luggage; 
w -that there may be an equal weight on each aide of the saddle. 
Where this cannot be done, the people scHnetimes use stones as 
« counterpoise ; but this ocmtrivance is apt to q>oil the trunks 
The price of horses in Turkey is from 80 to 100 or 1S5 francs ; 
fbr whiqh last sum a gobd riding horse may be bou^^t. Their 
kec^ tests per day fnnn 10 to 13 sous, and in large towns from 
35 to 16 sous. 

The hwses are fed ohi^y on barley; and the pack borsei 
nitain their pack.saddle night and day. The horses often lie 
out in the open lur. It is necessary to have for each a wooU^ 
doth, and a bag made of horse-hair, from which they may eat 
their barley, It is also necessary to have a servant for eadl 
paf^-horse, or at least two servants for three horses, especudly 
ftt the b^^oning of a journey, as otherwige, the horses not be- 
ing, accustomed to each other, the caravan is apt' to get into dis- 
ttfder. Servants &re not expensive in Turkey, and for. that re%- 
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Km evay traveller has sooie. The Servistt, or Turkidi sen- 
tents are probably t)te best, tmt the uweller nniM alwa^ i»< 
member tbat those pet^le are not wionMMDed to such activity 
ii our serraolB. Iliey livt far wor«, but vaik less. The 
uaual moathl;r '''^tg^s of ft iwr^aat an SS, 40, «r 40fr«ac8; if ha 
bashisownhoFSbhe ispc^dWorCOframsf if aot^ thetnvrek 
ler must get a horse fot lum, or ^w post^ianu. - 

The first plan is pr^frabte, m horaes «i« tlTrays mMij add 
Ibr at least half-price ; and, in ooming from tlte nortii, tbi*f 
inn sell in the south 6x their ««igtnal prfct^ A aemM^ 
firing may be estimated at le«s tiiaa one ft«ao »dff;f. It ii 
essential ^at one of the ierrants should klunr sgowthing «f 
CDokery ; and also all, or neart; all, should wpeak ifae TarkUt» 
Servian, or Bulgarian languagefi. Id viiitiDgOneoe, a QnA 
Aervant becomes necessary. If a numba of a^Nnts are taken, 
I Would recommend a Cknasn or Hungarian aio, as, knovi^ 
die mode of living of Earopean gentlemen, he would be ua»> 
fill in directing the others. CAd German soldiers, occusbnited 
to a hard life, would also be found of 8»Tice, but f^iiooaUt 
Servants should never be taken. If the traveller does not od- 
derstand oriental languages be must have an interpreter, or, at 
kaat, use one of his servants as such. Such men are easily to 
be found at Constantino}^, Bacbaieet, Belgrade, Stdonichi, be; 

In regard to the money to be taken, — Austriaa money, even 
ifie paper-money, will do for the whole of Serria ; but in Tui<- 
key one loses on the Anstriaa meaey, and it is therefore &»■ 
cessary to take golden tltosars of tiie value of five francs, or tbe 
large Turkish talaris, which is oidy half that value, or flvw 
[uastrea. I need scdrc^y reoonnnend prudence as reganls act- 
rying too much money, or shewing it openly. Tbe best phA 
Is to hare circular letters of credit oa all the chief meroantOe 
towns ; and these shoidd be written, not only in an Eun^ieaa 
language, but also in Greek and Servian. 
- The traveller must have as little luggage as possible. I^e 
first thing requifj^e Is a bed, consisting nmply of a strong and 
thi<^ carpet, or a Hungarian burhda (furred mbi}, or, wlwt is 
Hill better, a small' mattress made of horse-hair, with a small 
{ttltow and a woollen cover ; Ibe whole capable of being rolled 
op and put into a liiien bag, after having been bovnid wMi 



j;!r Sfl^A^n .Hf Modt of Traaemag in, Turkey HI 
Im^wt stnn^. To tbeae nvf «^ be addad two bed-Bhoetetfv 
two sheets fitted together Ulie h swk. lo'wioter tirap the furntt 
<n>be mt/ty be AdTaotttgwuc, but W BOiBJXMr imect» aze t^ to 
Itoke up tlMif abode in ib , Straw, nod pcoticaJArly hay, ar« 
'fimnd .ID nofC placeii, wt thut, vitb tiiat Addition, one sUqiB 
Feiy Mw&rtsbJ^Ok »u<^ » bed »a I bavp described ; and, if 
:tlie we«tber is foM, tb^ trftveiU^r m$y mM bi« hoeae^e t^ooUm^ 
«lotb. A wmU iroa bed-it^d ^peoct tp me ito be quite lueleM. 
^s Tivkitb dJqiMtte neqiuiee but Mtlje Mtbmtioa as to drew* t 
«n^<dlcr aboi^d take eatre .not fco ^weilmd bimadf wiib elotlwi^ 
:Tbe ridi»K'«oat is Uw cnawio* divw £Dr«yery purpo^j asd 
jlbedseiMwatiapcAK^yMoepsAry, ualesa w themacitiiiitlMiee 
tawD% J Would jilw ABiwqimeiid wwwi-fu weU as bgbti b'Qtt- 
flers amI velU, (wd » wwpi nding'Ogat, bfxwise the teogfteFstune 
•a mriabb). in ttte.hiUy psrta. aad the mediitiB tempemture.is 

.sAw sot ipo.faigb aa <we i^indd e«p«ct in sueb liUitudes. liifi 
Bsttb-trnt wivd IS yfftf fdi, wad m^dw weiU its -origin- ^ 
jEeiwd, in puuiner, a light shoct jadwt « w>9t oetsfort^ble diets 
im bofwdwck ; .and it » idao wmc^ vaed Vi &tm ckiriog t^ 
plague. Tfae b«t ielmct agmsi rrtis i« » itager watopnt^f 

doak. ar, if aoe pce&ra i^ one of tl^ .bc^ry. tbttpk^ wo(dl9i 
dotbs wiitob are uMtd by tiie'Tui^i. The ^reen pele colou|:, 
which is peculiar to the Turkish priests, is to be avoided, citbftr 

'JndreaB, or ior tunbrdlsa. Hoae ndabas alftt^i to have ^ean 

.rioeatttiflUBKasary to «WTy tboeiblafiking, as it is »ttU iW- 
iuH>vBH»suat}]lao(»b DupUaat^ should be (aki» <tf all kinds 

.sfldiywBMlaiadiunaBts, afwctMiei, pendb, ositwn. &p., ac lew 
oCtiiesecKi be j%pkc«d or rqiwed in Turitey. -Is»U A(4?«- 
^mal coidd not A'oi find 4)irib«C-'ni:(e.&>r «y hygvqmetnr- 
It is eoBTaiieiit to enry a anuti tia pot iar makijig eoffee m 

. tea, anirati ketde for nakaig soup and boiling meat, 9 ttuall 
inm fiyuig.paii, a IsEge Bpotm, a podcet apparatus, with spoiHi, 
"knife, «ad&ck,aiid a pocket leatber--«t^; for aMk>u^^ Bush 

. lUaig^ mcfffimg die ksife jnd fork, are generally to be found 

. in the TwUsb jnn^, du^ are aometiaws jtw^nting, or vtiiec 
fie^Jk ii^.y already hare used thou : beHdatwbitdi, oneis tbua 
enabled to oook io a nore cifaoly msoitec- ^ fine sppwratui^ 

1 withBOBe vascvubes Kid s CKadlesdc^ is alsou^e^l; for 
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148 Dr Bou^ on the Mode qf TraviUmg in Tttrhey. 
people often use, instead of c»adles, resinous wood, 6r even 
tcindled hay, which gives very little light. 

' Europeans may find it tesy to dispense with diairs, and to 
emj^y instead of them' their bed, a stone, a square piece of 
Wallachian salt, or low Tulldsh stMls ; but this is not the 
case in regard to a table When one is oUiged to writ& ' I 
should therefore recommend thetravdler to take along with 
him a small portable iron table, consisting of five iron rods, 
-fonr being fitted together, two by two, in the manner of an in- 
■<jined cross, and the fifth serving to attach together both the 
'cro8d£^ Such an apparatus is easily fitted to every Turkish 
roiind table or »^a, which is never more than four or five 
JDches' high. Some towels are also necessary, as wril as a "stnall 
provision of tea, coffee, rice, sugar, raisins, and the Bke. In 
this way the traveller can find something to. eat everywhere, 
^d he can establish bis bivouac wherever he likes. It ii a good 
-pre^ButiOn always to secure before departing the meat necessary 
fer the next dinn^ or supper, such as fowls. Iamb, &c. then, by 
SMiding it Ml with one of the servants, or the Tartar, to the 
inn, so that he may reach it an hour or two before the rest 6f 
the party, they enjoy the pleasure of finding their dinner l^ady, 

' and are not obliged to wait till the meat is sought for and 

' cooked. ' 

The Turks eat at eleven in the morning, and at six or seven 
in tJie evening. The common meats arc, all kinds of poultry, 
lamb, either roasted or cooked as a ragotU, or made into a soup 
with rice ; edmetimes it is roasted whole, with rice, ha^ed meat, 
or liver, and red Spanish pepper in its inside ; the piSaie, or 
rice with butter, fet, or milk ; a kind of cake or taii of herha 
and eggs called pita, salad, raisins, grapes, excellent acidulous 

' milk or Jagkur, &c. Good milk is found nearly everywhere ; 

' but as the Turks take cofllee without milk, you must always 

' order, the previous evening, the milk for the next moriiing''8 

' breek&st, as otherwise it would be made into cheese or Jaghur. 
There are still various Aacfi^a or ragouts prepar^ with butter, 

' jaghur, or Spanish pepper, katAis of the leaves of plants, tke 
sorma, and many sweet dishes, such as eggs and Ba&. mixed 
together, ^and fried ; the halva, a kind of glutinous food with 
honey, stewed^ruits, good comfits, and various fruits, amongst 
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mflucK the mfilons, water mflons, and grapes, are the. only ooe^ 
which are better than in other, pvts of Europe. They bav^ 
some vegeubles which are unknown in Gernutny and France. It 
18 easier to live Tell with the Turks than with the Christians, ,fo^ 
those of the Greek reUgion often have fast-days, or ev^ weeks^ 
however, Europeans should not care about this strictness, but, 
even in convents, ^ould, like tl^e Turks, order meat, and olhet; 
pecessary things, especially as they do not know how to c^ffl^ 
salt or fresh fish prcfierly. ExceUeot red wine,,not at all sojur, 
Uke Quints pretended Hungarian wine, is found everywhere, 
, The best months to travd in Turkey are from April to Oc-, 
tober ; for, in winter, the roads are bad in many places, and 
deeping in rooms with p^>er windows is unpleasant In the. 
Archipelago it may perhaps be different. As for the plague,' it 
is less prevalent in winter and in spring than in autumn ; it 
seems to be always at Cctfistantinopl^ althou^ not at the 
neighbouring towns where Christians live, In Macedonia, it 
is said to happen rarely, only once in twenty-five years, as is' 
alleged. This year it was there, and in various towns. The. 
Turks are still ignorant of the proper means to extirpate this, 
disease, which, like the chola'a, attacks chiefly the lowes' class 
of people, those who are dirty or int^perate. We saw tpo 
towns, Koprili and Tenishe-Vardar, surrounded, by order of the' 
Sultan,, with a military cordon, so that nobody could eithc^ go 
in or out J rather a singular way of preserving the lives of those- 
who had not yet .been attacked by the disease. The conse-,- 
(^Qce was, that in other townsi.the, people' took great care-, 
that the governor diould not knpw of any of the cases of 
plague which occurt«d in.tbem. The plague was at Dubnicza' 
ia August, (^wiag lo die clothes. of s Tartar, who had die4' 
thrare, bmng sdd to the Jews. Yet travellers must notfear^ 
this disease; it is customary to go round about and avoid in-:' 
fected pkce»; aad the cholera is lyarse, from being liable to ; 
attack one anywhere. Itis therefore advisable tO'CarryproTOC 
inediciQes for theaeand other violent diseases. In Turkey one 
^pds very few medical men ; . t|ie pachas have generally som^ 
Jew or Turk, who is rather a cfuirlafan than SLkekim or doctorj 
Indeed) there is no. opening for a physiciau iu Turkey, as the 
sick call them in.onlj. fo^ old chronic ,diseases, whilst for dan- 
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glaoaa ibBlsifi^ they ouly uhe the adviee of iromen or quacks, 
aid too ofteQ ^ without any adnee at all. Surgeons are EtiH 
Mr^y to be met ttfth ; even in Stfrvla there is a great want at 
lOttHcal men, aod the govenuBebt hare ordered many kreis 
idCtort (physiiuoB for a dirtriot d couatry). Mid Aitgeons, bat 
tfie individuals Mt Btttt awanling' io M these offices. In TuP- 
key good physicitms «re only to be found in the chief cHie^ 
0tDyma, SaloaJdii, Budiarest, CmiitantiiMiple, Belgrade. A 
idRltcal E^idd in Turk^t atwell as hi Seinia, would be a most 
uae^ inatttutloil. At present the army i^ysictanii in Turkey 
are duefly European gentfemen. Sending Turks or Sn^ians 
fa European schools will never be of the same botefit as medi- 
dtl sdiools in those countries themselves. 

The European, on arriving In a town where European con- 
Mis arerestdiHg, should puthimself under the protection!^ the 
consul of his own nation ; so that, if he remains for some time, 
he nay be exempted fh>m tribute. The post Is still in a very 
imperfect state throughout Turkey, and the Vienna post is the 
only regular communication between Germany and Turkeyt SO 
&at the consuls^ houses are the places where the traveler wdl 
be likely to find news from home. 

Lastly, I may speak of the robbers who are said to infest 
Turkey. I do not know how it was formerly, but now there 
dre almost none, or, where there are suspected to be any, sta> 
&>ns of scddiers or gendarmes ate placed, fdthough these, per- 
Haps, Should sometimes be stronger. The only parts wboe one 
lit l&ely to be robbed at present in Turkey, are, the oorth-wett 
pftM of Bosnia, where the new r^tdations of the Sultan, the 
iiew military dressj fitc. find many enemiea ; also die limits of 
^hegsaly and Greece, where Grecian robbers are said to infest 
both sides. But even in these last countries, asinthaOlympoB, 
if is possiblejto travel with a good escort, and the advice of well- 
inclined paehas. In olhra: parts of Turk^ wbeK I was told 
there Wete robbers, as in Albania, I suspect they were only 
ideii exasperated by bad treatment, and not' able to get justiee, 
ot govwTied contrary to thair customs, who revenged them- 
edves by killing the soldiers of the pacha, although they did 
not, on that accotmt, attack peaceaWe traveUers. 
" in some parts of Albania, where the pacha's officers said thnt 

ogle 



Dr BoiM m Al it>4eqfTrwtmnffin. Turkey. IBl 
ti^e padta'y authority ira» v«ry Uttl« feipected, I beard tb$ 
people my that the Ghi«nrs w Chnattaos hod wfw the power, 
and that it wav nwoKorj to wbniit tq tb^n. SccvWi through 
the admiialje »trictm«e ttf FrincQ MiW^j bat bffeo reodsKxi 
as secure aa any civilized country ; and one may trttvel dl^ 
and night through the vast forests of that countiy, without any 
daaguc, I must add that TuFkey is far from being, like ^xuiit 
favourable to robbers ; for if in Spain one finds many towns or 
targe villages, and few isolated ftrm-honses, the contrary is the 
case in Turkey. Besides, the slave population in Servia and 
Bulgaria, are a good race, and well ^sposed to European tra- 
vellers. The Turks also, are the same, althou^ less commu- 
oicativ* The AJbanese are wilder, but yet not- at all a bad 
people, especially when one knows tbeirlangua^ The Gr^e]^ 
however, are cunning and oft«D entploy their cmming for bad 
purposes. 

By foUoving my advice, and taking [ffop«r precautignfi, ooe 
inay be assured of nuking a pleasant and comfortable journey 
in Turkey, withont the l^t danger, at the rat? of twelve franw 
a-day ; but if one hurries into that country in the same foolish 
manner as Qaia, without servants or interpreter, and ignorant 
qS the language ; if he will not live like the Twrk% butask fgc 
tobies, beds, potatoes (which are scwcely known in Turkey)i 
and veal (which is not uaed there) ; if he feel himself only hap* 
jff in Xiondon and Paris, he will bring from Turkey very eavx 
gular iandes, like our friend Quia,* and it would be better tha^ 
he had remained at bom« with im tea and toa^t^d bread. I 
^ould be happy if these lines should induce some £D|^i|ien 

' I was inucli amused with the political rlevs ofQ^iia gn ib/e Tegeneration 
oTtbe Turkt, and bi» Idea diat the Roman CathoUc rI^dii troutd aoon pre- 
viU In Tflikaj, lod tba Hke. But hli bna/ oS a aaal b«iiig cut ftim Pan* 
eht>vatoCla^ibUirougbthel;iU«.ofS««vi*,(«av(ddthc jt^ of UuPa. 
nub^ rewinda me of the Frencbmsn who wga l«Yelllng in, Swlt^eiUmd, and 
who, being annoyed bj the mim1>ei of mountaina, askei nh; tlie Swiss did 
Dot ejitfrelj lerel their faUli ) RIa fear of walking ahjne near Middawa, be- 
Muaa t^ diGaa of tfaa WaOwsUaiia was unlniewit to kim, li a tura proof of 
^ fgwivi«4 ; % tt# vpua^ b »a Mb »^ tlH^ iWi^)1)PV;d|f>o4 *f ,I>^^ 
Wpre so, and even the VlpbnJla wa? iiot aeofs^y, 4"*)'* work OWe» i^ 
aucpev to tbe nove]tj of the voj'age, and some good 4e«:rip(ioDB .of the cub- 
tonu and dresa of tiie Turkish people. 
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or nftturalista to ftdlow my ste^, «»d ateist' me- to -dtroW, at 
lufit, some Hght upon the topograj^y and natural history of 
that beautiful empire, European and Asiatie Turkey, to the 
investigation of wtoch I have devoted the remaiMng beet days 
of my life. 



A Lecture on ike Phenomena qf MetaUiferoua Vevru ; (Jeiivertd 
at the Penzance IfUtitutUm, tm Tueadajf the \Oth of Novem~ 
ier 1836. By W. J. Hznwooo, F. G. S. Ixindon and Faria, 
Assay Master of Tin in H. M. Duchy of Cornwall. 

' Tbe Chairman, Dr Boase, Secretary of the Royal GeologU 
^1 Society of Cornwall, opened the proceedings by stating, that^ 
having bunself pvea a lecture on Geology generally, it was In- 
tended to take the various departments in detail. In course, it 
would have been his diject to have' described the primary, or 
son-fossilliferouB rockB, leaving the suli^ect which would fbna 
the present evening's lecture to follow it. But tbe question of the 
origin of veins, had been recently .taken up by Mr Fox, and 
having deservedly attracted so much attentidn, tt had been 
thought advisable' to follow it up whilst the impression remained. 
Mr Henwood had, for several years, been engaged on the sub- 
jefet, and had inspected most of the mines in this and the adjoin- 
tBg county ; the results at his labours were in a state of forward- 
ness, and ivould shortly be before the public, in the fifth vo- 
lume of the Boyat Cornwall Geological Society's Transactions. 

The Lecturer said that it had been originally his intention to 
have refrained from publishing any of his observations, or the 
views to which he had been led by them^ until he could do sq 
in a conneeted form ; and in this determiflation he had for seme 
years persevered. Finifing, however, that views from which be 
Almost entirely dis^nted, were before the public, on the hi^ 
authority of a gentlemaa for whom be bad tbe greatest respect, 
and to whom he felt himself much oMiged, be had thought it 
ttight not be improper to give an outline of them ; and he felt 
ttle more satisfaction in doing so, as he believed they were in 
unison with the opinions of almost all the practical men of this 

(jounty. 
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t Be&R) faowem (fae csntiaacd), we proceed to in^irire iiNe 
-the origia of mineral veins, it may not be out of {dace to inquire 
'* what 8 mineral vein is?" 

. ; *' Veins or lodee,"' u;s Mr Burr, " must be undentood to be 
the amtenta of what have been ori^nally cracks or^/lMurM, ti»- 
vernng rocks IcHigitudiaally, and descending into them at variout 
sngles with ibe hcmnxi, but nsnolly much inclined.'* 
. Mr Carne says* " By a true vein, I understand the miaeral 
contents tffa vertical or intMned fissure, nearbf ttrai^t o*^ if 
.indefinite IsTigth and depth. These contents are generally, b«t 
not always, difi^rent from the strata, or the rocks which the 
.v«n intersects, TVutf veins hove usually regular walls, and 
aome^ea a thin layer c^ day,-between the .wall and the veiot 
flinall branches are also frequently ibund to diverge from tbe^ . 
OD both ndes. Contemporaneous wiw have been usually dis- 
tinguished from true iwhw by thar ahottoess, crookedness and 
irregularity of sile, as well as by the hilarity cf the conitU»- 
ent parts of the substances which they otuit^n, to those of tbe 
a^jnoing rodu, with which they are generally so closely qonovcl- 
edj as to appear a part of the same moss. When tl^ese veins 
mfet fach oth«r in a cross direction, tbqy da not exhihit the 
lieaves or. iqterruptionB o( true veins, but usually umte.. \Vhi^ 
Uiey meet true veins tbey are/eiwjtyt traversed by thera." 
■ Mr JBurc remarks^ " Contef^poraaeous veins, ot, veins pf Mr 
^(j^^DJion, which oppsE^, to have resulted from, a chemical ,af- 
paratioD of certain mineral and metallic pwticlee from the man 
of the eqcJosing rocks, while yet in a soft or flujd state, aod thf, 
determinalion of tbfse particles to partijcular local sit^atiofn. 

FIi^f«r, the: ^%at, illustrator of the ]E|uttoiiiaD..tbearyr,o)>r 
serves, " vdns are of various kinds, and may in geoe)^ be defined 
Bl^parations in the ouitJiHUty of a rock of a detenniootc widths 
bnt e:^ending indeSnitely in length and depth, and filled ti^tb 
mineral, substaoces different from the rock itself. The miiientl 
T^iiis,,str}Gtly, so called, are those filled with spairy or piystal*, 
Sz^substani^^ and centring the metallic ores.'" 

Wfroer defines veins to be "particular mineral, r^s^tonea 
i^f a S/aX pr .tabular shape, which in general travenie the strata trf 
raountaiiis, and ate filled with mineral matt^, diSeripg mo^pr 
less from the nature of the rocks in which they occur." He 
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■adds, ** 4II true veitu were or^;iiM% «id of ntcesn^ rortc open 
is ttieir vpper pMrt, wbicli have btfeo afurwuds fikd tj^ fEtH> 
oiove ,-" he continues, "the vein, q/ler iu^ttjbrmation, may 
lui*« bom again tf&ud up," and he exomSgn the paalicl by- 
4n^ atwkidit vans somedmeg ciHMat, u the dcpoMUs after BUck 
^aeauaw opeoii^* 

Frofessur Sedgvici ny^ " In oU tiie crystidlkie gnntold 
vm)(8 of ComwoQ, Uwre axe aleo raauy masses wd vmw ^ w^ 
^n^ion. Sucb wv the great utd coiita»p(mu>eaus masaea 
flBid v^DB of Bchori-Fock ; and sojjwof these iwe raetalUfoDOB. 
The decompenng graiut«'«f -St AustdH Mow ia tramwd, and 
wme^raes entiiwly made «p of iinuaiirdble t^s of this d» 
tenptioD. Upon tbe^eliBes-of'adbaii'rMk there isoftea ag- 
. gregated a certain qamtityof oateaf tm, wtddi diffbees Hadf 
hierally into the Bubstanee of the ccnti^uoiw graHlte-.^ After 
having examined it, he ** kft it with die coarictioB that serial 
of the ne^hboariog tio-wtn-ks were not opened upon true todtt, 
bnt open reins rf s^regatiMi." 

In my own opioion, howereri the best deacr^itkiB oi the 
wjf» ^tkis'wwfy (and of Uieae alone unlees the contrary, lie 
exp^sriy said, I beg to be unda-etood as qieakiDg) ia given hf 
Dr Boase, in his vnluaUe memoir on the geol(^ ol ConkwaS, 
in the fe«rth v^umeof the Contw^ Grec4ogiadSooicty*s Trans- 
aetions. I concur most fUUy is every one <^ Ihs- statemmts ; 
and the nature of the rations between the vems aadlhor oon^ 
tainjng rocks, are so weQ described, that were I to-attempt one 
af my own, it would be but a rqietitkm of the same Ideas. 

" The veina <^ Corowall have no detaroinate nwe, being 
aometimee veij narrow, or exceeding sev^vl ihtboma In width, 
KCtending sometisies to a great leng^ and depth, or terminat- 
iag after a short course in either (firection. As regards Uieir 
fenn, they are occasionally, tfiough rardy, oontened within 
parallel and regularly indined ades or teedts ; but are ccmtinu- 
idly varying in width, both cm the line frf dieb- course and of 
tludr inclination, partaking oftw of die suae undulating, imd 
even curved, form of the rockB which they traverse ; moreover, 
^tey toe accompanied on either ude by insumend^ branches, 

* TJA Dt Anderson's tranglationafWernei'fclBaakBlwoil on Tdns, Bv«, 
pp. 869. £d)ttbuTgb, IMS. 



tizedoy Google 



Mttid^ftrou4 Vtins. JM 

wbkb extend in varioaa difee^ne. Aaii, lwt^r> a puidU 
•erJM ^ yeiss' f>eqvctft\y ttfrets a ctdsa v^^s 4tber on -the lint 
of its ectine «r of iu depth ; aetae at tlvee vcJBs contintte thaii 
dircctiAR tm eilbar nda of the eroas-veki, wbildt otbtiv oa tbc 
o)»pa>ite md6 elf the ti(M»<v^ abruptly dii^ifieKr', om tite T^ 
ef thdir otiffa^ course, Mid are ofted immd at'sOme diatance 
ibtD^rcmi, but i«lmii>g in a. partUd directioB. 

" Ob a small losle, «t m the gnwite of Carclaae, and in the 
ihUe of St Agoei^ these braBdwd sad iotenected Teins sm 
beautifully illustrated, parallel ramificatiom-Mnajr be Been de< 
{Mating &(im etthsr fide of the vahis, and in. the ease of liTtet^ 
sbcted veiua th^ BunetiM^ preserve the aame counr go both 
nde» of ^ crote>vdn, but often ediibit the peculiar aiTai^»- 
lasAt dialled by the sdiuAr a heave. 

" Veins vary very much in their eompoaitkHi ; in geoentl 
they oduBat emirdy of earthy nunerf^, whidi, indeed, sna 
l^MB tiic -fexta Are awtdhferinia, conatikute tiie greater part 
thereof, the wkb addom bang ooittianoiia for any conmderaUe 
4i*thnoe, but beii^ scattered and dlBsetnintfad throughout tfae 
matrix in short hs^iftbr vaios, lajrcrs, bnndiei, granujes, crys- 
taU, uid sandier fenaft ; sometinws, hideed, but rardy, except 
in very snail vtiiifl, the^ore cntird.y pnTaila." ' 
' The pBcralwrt ides of Comiah iodet is, I Ixhere, ratiter iift. 
perfect, and thoee whowppoMt wnatolttTe icgidar wdls, aad 
to bars been, dsrinad hOn fissures, would not ntogmse as sodi 
laytnrof sefaoDUrook, ef porphyry, c£ hormtDoe, and even at- 
gnnteitat^; b«t these are : called lodea by the Buners (lib 
Qane rtatn, that in- Hud Unity, ^le dvan hr so ridi in tin, 
that k is cu nadCTcd or the tin lode) nbea they idioimd in m^ 
tidlic BuuraaiB. £ven t^ most regular tin and cDpp« hdet 
SM nvy ooBi|dei. in ^beaP eotupoa&ia, quarts gcBendly pre- 
VMb Id tharr matrix, but is always more or lest .blended or 
no«d with a substmce amilar to the adjoiiiing reeki indeed, 
tbs latter' often ocears in dictmet forms, as noduks, angular 
pisaas, sid even masses of cimaidecaUe size^ whidi are mde- 
prndcsftof the main look, being coit^et^ aLvdoped in the 
qokrtaote port of Que lode. The« are of sunh cotanon occur- 
zaace oi to hare be^ twaed by the uiiaers Ao-Jw ^ Jattat. 
Some^Bim the adnat soabaanda in the lodr that the qimtiDBc: 
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pttrt «]tog«ther disappeans or ia only continued in miaute 
■tringa ; in this case the lode is said to have dwindled away, ot 
to have been temnff out. It bIbo frequently happens that both 
these principBl parts (the rock and the quartz) are intimately 
united, producisg a dliceouE layer of rock, vhidi is stiU aetal- 
tiferous, and is commonly called the aipd ; hence the courses 
of Bchorl-rock, porphyry, and some anomalous rodts, which 
have been called by the miners elvam, bare been pr(^>erly 
considered by them to be analogous to lodet, for they are in 
fact veins on a larger scale. 

^' Ithas been already stated that the elvant pass by gradual 
ttanulions into the adjoining rocks ;. and it may be mentiooedf 
tfiat the same intimate connection which subuats between the 
quarizose part of veins and the induded porlionB of slate 
{horaea of ki^an) also obtains between the veins and the main 
rock. I have invariably found that this phenomenon is' com- 
mon to the metalliferous veins of Cornwail. Tbisfact appears 
to explain why the matrix of lodes bears a relaticKi to the ooa> 
taining Toek ; and why the metallic contents of lodes, in like 
nanner, vary, both in their nature and qnant^. 

From the same auUMwity, in his valuable " Treatise on Pri- 
mary Uecdogy," we leam that large metalliferous veina, like, 
the lesser ones, which are confined to rock concretions, though 
dtey may soaoetimes appear to have walls or way-board^ yet' 
tftese are not essentially necessary, being often only found in 
certain parts of the veins, and may thoefore be attributed bk 
accidental arcumstuices, audi as the peculiar manner in whidi 
t)K substance of tbe.lode was aggregated ; the occurrence of a 
smaller vran of a difio^nt mineral^ paialld and somedmei co-. 
inddent tatbe ndes of the larger, bat far more fisquently to- 
the subeequtnt formation of seams or fissures, by thealtematim: 
(A the Todt at the junction of the veins r^ultiog from decoia-j 
poedtion, the effects of the percolation of water, or of the action 
of tbe elements. How can. we oUierwige account for the &ot,. 
that many parts of those vdna, exhibiting what have beea«att>| 
ed r^ular walls, ore intimately connected with the adjaeeat ' 
radi, not aeiy as it were by a mechanical union, but ofon bfj > 
a tranaiti<»i(tfmincial composition, so thatin^nmite tbeuoian. 
IB generally efiected by the rock bectmiing gradually mote and . 

. „Gooj^lf 
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more quntaose, aad in the slate it is ateo aeoonpUriied by tht 
Utter uodergvHDg a like change P Sometimes, indeed, the Ttiia 
Itself, at these pmnts' of union, aj^iears to partake of die nature 
<if the CDn^nnuBg' r6ck; butmudi more commonlj it' ectirdy 
includes portioaa of the rock of various dimenstoBa, ocoocding 
to tbe riae'cf the vm. 

These horara are of the same nature as th^ ocmtiguous rocli^ 
-bring daty when the itaU> of tbe van «« state, and granitic 
vben they are of granite. 

As a gm^sl iut, though, ^vith' many exeeptims, it nu^ 
be "said that tin ore prevails in the granite,- and ct^iper ores 
in the slate ; notwithstanding it mayj perhapfc, be true, that 
the hng^st in^Js masses may have been found in the o[:^>o- 
nte rock, of dn ore in slate, at Wheal Vor, and of .copper Mi 
the granite, at Tresavefiii ; for examfde, a pretty fiict of the 
pKevidraioe of dHtsreat^ ores ' in niriohf rocks, I noticed in B»- 
tfdlaolc. I^ere werefwn or three alternattoms of- graiiite and 
date of no great extent ; the lode, when in the gruiite, conEatDr- 
ed tiiM»e, and wheii in the date, copper. ' Indeed, it is-a very 
well known fsct, dnt tbe siAne vein' is sddom produotive in two 
different rocks ; thus the immeme mass of tin-<ff6, 1 b^eve 
mare than a nslfion Bteding worth, in Wheal Vor, was in slatb, 
whilst the 'same vein is entirely unproductive in tbe granite. 
The sdjoimng mine of Great W(H*k gives all its tin-ore tn gra- 
nite, and K |kxir in the alate. Again, tbe lode of Tresavean 
3ri(lds its copper-orei in- the granite^ being worthless ui the 
'dale; wbUst the nejgfabouiing mines have given abnoet tke 
whole ctf their copper in' tbe latter. Thece raspectivdy are en 
pAriaHel ve^a. There is a prevailin'g - prov«'b of " ore ag^M 
TBK^ meaning Uiat in the same tae^bourhoed there is a greater 
probably of it in pendlel veinB,-neBr tbe same ni»th and eolidt 
line, than eastward <^ westward, even on the same vein. 

It has been already quoted, Aat even the richest met^fe- 
raot veins eontmn^ cwnpared with their total maw,' hut » smAfl 
piup urti wi of ore, and that Uu» ts irregularly diatributed. 
Tbup nasses ure calkd sfttfb or ikoolt, and ^war by their 
dip in'Ae vda as- if ohedientto some influeitee of the'gfaaltio 
Moiec in'Ae^viemty, always 'dif^tiBg./r0miind Held(tt)'l»> 
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mtrdrAoi; mbasd, Ihavenot SMtmafli ■■ iMtoace c{ dv 
htter. 

Zt is -alw one cf Ae nmt gtaeially mDogaiMd beta, that 
Tcdas of copper or tin ok, mm mare pDocbictise i^tm pcs3pa» 
dicular 4fan wiiea iadmed, and Hat vfaea a dvag* fif ^l^ 
takes place, it is almost immediately saccmied li^ao alteaitioa 
ia Ae cantenti of tbe lDd& 

1 «m diywi to niipect tbat geey iyHraoaa) cofjieE-trnt M' 
curs more generally in granite and nmaw -wiat a Mt d a iiwa in 
the at^ttoK TDcks ; and that the (xqipa-i^ritQi im mat aluuv 
dant in the latter. I am, bawerer, nrav, ihat there are masof 
«nd coniidemUe exeeptiaas. 

It is by no means naconiiDon to findmssae*^ ore daw to 



But the tiaan courtet, of wbidi I Iutc already «pdtee, axe 
Bopposed to play no iaaipittcait part in the eaanany af tjw 
■aetallifenms diatiieta. Tfa^ are fneqaently aeveral firtlmmw 
m bnaddi, and are uiiic^' compaed t£ a faaaa of fidepar ud 
qtnrtr, contahdag imbedded ioyatais of faotk tfa(«e Miners 
and frequent^ of many Bthera Am a ^ntnl nik^ diey mb 
TBterwcted by the metalUfosaitt reatB^ cnMa-GDnnea, &&, fatit 
diey ace aehkxn Ttaaoei.; a nse, hcnrevm, «/ am alma oeuMr 
AmoEd by a Auean, ogchtb at Svan-pocd, near iWtaotitk, and 
^«H bees wcA figured and dncnbad hf If r Tkinai ; ifbilat at 
Polgsoth the doani heaat lome of -die iodu. Id ^ wiouity 
ef these vdns, many of our nnoea ihave fae^ -very |iK>datii«»; 
«f thi, at Folgiwth, Wheri Vor, a*d ihe Whcory ; aad of «iq»- 
per, at the Coosdidatsd and United J^itva, Ting Taag, IVtae- 
ketty, Dolcoatii, Wheal Aifiad, Wh^l Fmtuno, fca At die 
Battery Rocb here ^Peaizance), at Svaibfiaal, b^Niea»ntiaD- 
ed, aadat Jk Agnes, the .e2p0n« are beautifaUy ahewn oo tfae 
coasts. 

Havhlg -now bti^y desoflied the ooatntta of th« )ade% and 
the campositian of the dTans, wiai^ waiy loo ia^Mir e rf i 
■tion, whether &^ occor in date ^ gxanite, -we bane te aea^f 
what the oniw-coMVM eDuiiat Zfaey an gg i ciiaB y of qnarVit 
irhiahis^tonofapeculiarnidiRtodstBiictDie, aith atliaclirty 
«f d^; and when t^ latter rpMMl8,the7 an jailad,^hiar- 
Cro9S-couraea aud^fiucatu change tbcir character vwy fre^wit- 



ly; deptn&tig lUso an die iMtare of (he'^rook Attftmvtmu 
S^des we often Teiw <tf da^ 4Bly ; but tb«^ Q£b» alio iMeddw 
^uartBoae, ted awntlBM^ m in Mae U £t A^noa, tii^ uv 
uetdlifeitan. 

Thedif«o<M)Morbenmg of the pMtor BmBbv of wrrtiiii 
Jirous veins in this county, are within b few degrees of nagpst 
tic east aad veat^ of tke iMa jieady Ae same; Ae dvant 
aw gOKnfly rather more to dw south o£ mst oad jwtth of cart 
than the-iodta ; wikolrt tke tCKW-onwuc* mAJmaau faeoriritUB 
a few dfcgreefe at oorth aad soudi. Tltoe i^ iibwavec, aiBeti& 
l^erouB aane^ nf -veioB, thfe contra or couattr jodes, vhick h»M 
a directidn of abmtt Bvrth- vest and aouth-^ast ; «faiht the iida 
of the pwUi 'rf S«at JoA lee about aortli a^ aouth,«ndthB 
crou <» ttn ea •at guidtt about mrth-oast aad aentb^weaL 

It is a general fact, that there are seldom or jwmr in tit 
mme dirtnicri' two pietaUlfeaouB sebet at lig^ an^es to each 
Mhev. 

The iroel(% toa, are tiamnad by linaa :of Mfmnetntai rti«a» 
ture, the (4{ue«e«), wUcdt ba«e a kind ef mugh .^^woxnuatisB 
to thediraoliaBa'^liKveids; oaeofthepiincipi^aetsbaaTnig ' 
about mnrth and south, whilst a second stands about caat and 
west, and A Aini i» aearly nbrth-ireat ami •autb«ast. 

This«<liBc>dne4«o&rwI know, was &st aUudad to li^ 
Dr Boaw, vh« atj^ *' it has «Aea -struck ne ^utt the -la^ 
veias OMeei^eBd with the seasu «f dw layan of neks siad' tbc 
BmallerttBds wl<^«faoie«f4lw ocmpDMait blocks siiil liiiiiiaa \€ 
^eselayen: IhaT«rcpeMedfyd^t!(«DdtUseoiBeid»ec.'' The 
aul^t has leaeiitljr atttacted the attsnIiaQ (^ PaACessor Fhik 
lips, FfoiGEiMar SadgwkJt, «ad Mr -Ho^una, and al^ -tiieae fxcek 
lent observecs have ^tc«i detail* of ^eat ntWft. 

Whe^v tlKM be aynclk«M»s wi& die rocks themsefares er 
(^ poatencr «%iB, baa Ul^y been diaeuaned by £>r Boace uid 
~Mr H^tina; the Jwtter Jnuatwu^ (he affinnatini, fhe'bti- 
JEf the revferatv It is wdl known tikat these lima traTcraa, ^ 
ten without interrupthin, ^ .gnviti^ slate, dvaaE, and PM waj 
■ahbcH^ janetiwwin the usttw w«»t rf ■cawxadeooe, which, in the 
oaw«fild««,is£a&daAMar, Mobanrai, Ztis, Ithink^idMr 
Jhat,. jf piudiifbd ui the date by any didoca«iBg dertation, the 
Ww ^w rt fasveheca^o^tOi^fMXKMoiK vitb that — wttKBt, if 
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not BDteri^ to it ; for it ifr scarcely possible to think that m^^ 

wbieh had existed in the rock« preriously to the fisraaticHi i& 

^dub v«im,,wovtld havelKen prokn^ed from «ach ude throi^ . 

the latter with such exactness. It cannot be doubted that the 

Gooten^rHBeit; t& vms very much nin{difie8 any idea of their 

origiQ. 

When two veins, having dilf««nt directitms, meet Horimn- 
tefiy, one often intersects the other, the pordMs [of that out 
through, not being found exactly opporite each, other, cm the 
different sides t^ the traversing vein, but by turning eidier to 
the r^^ or to the 2*^ hand. The ri^^M and Ufi bands are Ah- 
nitiarly employed by practical men in preference to the points 
<^ the Gco^Mss, as, on whiclieTer o& the divided porticniB we ap^ 
proach the intersecting van, the heav^ segment will be found 
en tbe same huid. 

When veins intersect vertically in dttceni, this want of boin- 
cidence is called a ahde ; a few of these occur in many parts of 
tiw county, but they are most common in St Agnes and Gwen- 
oap; whilst the heove ia of djnost umversal Occurrence, being 
fiaund of greater or smaller extent in every minii^ district <^ 
CwnwalL 

A little consideration of the phenomena will shew that the 
bttev may occur oJom, if tiie veins have a jionzontal parallel- 
isB, and tbe ibnnsr on^ if h^gontatlj/ at right angles ; whilst, 
if there be any intannediate directions, at oertion ppints in their 
extent, one, and at others, (he odier of them will obtain. 

A great poimt in dispute is, were these oppmitepwtimis'ev^ 
united ? it being an axiom of WemM-'s, which has been adopt- 
«d by all the advocates of these originating in mechanical dis- 
turbance, " that a vein TvMch it iniersedid or traversed hy ano- 
iker nem," " is t^er than tbe tcm by whidi it is traversed." 

' In this investigation we are not to consider that the ph^oo- 
nena in question are their own exfdamtimiB, or tiiat thefactof 
an intersection is a proo^that they were ever united; it is evi- 
dence of an independent nature we require. 

MydisiihguisbedfriendProfesaiM-PhiilipsB^s, "Howcantlie 
geologists of Gomwall doubt tbe reality of those angidai' move^ 
nitnts, which have left such clear evidence as the fine ^eken- 
ndtB oC MBH of their' veins m fissures T-^If -thiB acute obaerTar 
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bid enjoyed such facilities for examiniag these as I have, he 
would hare remarked that, polished as they «ie, they ore very, 
irregular, and that the def^esapna are equally bright with the 
elevations; the striK, too, are seldom parallel, and.oB apj^oaia, 
aides of a v^n they have often reverse dips; it is by no meaos 
unusual to eee them curved, contorted, and irregular as a piece: 
of crumpled paper* intersectiDg eai^ otker in all directions. I 
thil^ it will be allowed that tjus is not " clear evidence," or if 
■0, at dl events not in iavour (tf motion. The earUiy contents 
of hdes and crott-amrtes present the same glittering aad striated 
{itcfs, and with like complicatione, with still greatn* frequency. 
Following the idea of iatersection being an index of the ag«s 
eX veins, Mr Came, some years since, attempted a-ckssificatioa 
o£ Comisli veins, of which he made eight differ«it ages, — oldeC 
and newer tin lodes ; old, newer, and newest copp» lodes t 
croes-courses, cross-flucaos, and slides.: the exceptions given in 
lus instructive publication are, however, as ouqkooub as the 
cases on which the tubdivision is founded. 

The great argument in favour of the mechanical displace- 
ment is supposed to be derived from the aectaxlance of facts, 
with what would obtain were aa deTJOtion at the one aide of ihe 
Cravarang vein to take place. This ing^iious idea, so far as I 
am convravant with its history, was first propounded hy a 6^- 
man geologist (the late Herr Schmidt), and was long since sub- 
mitted to mathematical analysis by Zimmermann, in his publi- 
cation " Gfinge, Lager, and Flotzei"* and lately Mr Hopkins, 
in his " Besearches in Fhyncal G€<^gy,'" has placed it in an 
English dress. So long ago as 18S1, I submitted an outline 
of it to the Geological Society of L<mdon, which, I beUeve, 
■was little noticed ; I shall again speak of the contents of the 
paper in which it was inserted. 

It is not ea^ to ex[^n, unless at great length, by words 
alon^ OT even with diagrams, the results of motions on givai 
J^anes of systems of lines not coincident ; but models of Hert 
Schmidt's cwitrivance have been constructed, which beautifully 
and simply illustrate his theory. Wi will suppose two lodes 

' The precise title 1b " Die Wiedertusiichtiiiv verworfener OXnge, laga 
ftFloUe. Von Dr Ch. ZimmennuiD.'' 8to, pp. 201, with lis plates. Leipzig, 
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oearly pari^el in direction, but having txppoeito diipr townM* 
each other ia d^Mnt, ^ritig A ^f^^ V im the «nd view ; fnuv 
tared oeaPly M right ABgle» to Ibrir directiao, and die portios 
on one ade (^ the fi«RH« to be elevated vertically. It is jdsia 
Aat the kwer and luur*tomr p&rt ^Ac \ oh ike dtDOteA «mK 
vW &« frrvt^vh o^ijXMtfe iA« Up^ a«d iHdler pertioM «^e)be M^ 
on the unmoved tide. Let fta tbwt liuguie dU the potliM cI*- 
vated above tlie former BUffftCe to be removed, and take a view 
of the horirontal jtlan presfflted) we have the fissure repreKBk 
sag a cro»*-cowte, and one o^ the fractured veiitt will be &«•»' 
«I to the H^ and tlie oUier to tbe i0. If boUi viaii had 
dipped the fBme -ffay, it ia t^vious thtty vould hav« been heev- 
«d the saaie way ; whlltt,if the fee of alevatiDa, instead (^b»* 
fatg vertical, hnd been ooincidcBt with the dip of one of tha 
veins, and tbe two were not parallel in dip, one vein wwdd bt 
tberdy interMCted, wUlst ^ other would be AnwdL 

This beautiftil and ingenious ilhistratioa exhibks very satfak 
&ctorily that, if the dip be inegular, so, in proportioD, will be 
the distance of the heaoe. 

It is abro evident that titese are not cm^ paaaibk, but ihxvi>> 
TA3LE retvH* ; and that, if two veins having c^ipoeite dips be 
displaced by Ibe lame vstical inotion, it is " pk^tkidiff m^m*- 
iiHe* that they cm be lieavad otfaerwise than towards d^mvtt 
hands. The ot^ect of my already-named coBomunication to 
the Geological Society was to shew that' this county affordad 
instanoet ituxfJieable on any one Eonple Ktotion aasumed ; bn^ 
tar reasons with which I was never made acquainted, this pA- 
per was l^pt by tbe oScen about a year, bdbre it was read to 
the Society. Professor Phillip says, "Several remarkable 
cnes which occur in the tranas of CcoTawall have been simi^y 
explained by Mr X^nsdale.^ I ptcsunie tboae I gave are in- 
tended ; but it would have been deab«ble to have kaomn what 
Bumb» (^ tboM was Idl unexplained. Moreover, we ave^ I 
think, restrieted rather within the limitB of bare posabdity, 
and tied to probability too ; ate the motifflu raquiied for «jh- 
ple explantUiixi likdy f Is there any evideoce of thcsr oocur- 
rence but their convenience ? Forj if allowed to assume motions 
of any masses, by any forces, to any distances, and in any tijnea 
required, our limits will be indeed extenave. 

Wp will now see how nenriy this moit bemti&l theory ewn- 
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ddei with the facts. In Cardrew Downs, Wheal Trenwith, and 
Wheal Bed ton, parallel lodes with different underUts areheaved ffie 
same wa^, by the same cross-course. Such things, with a ver- 
tical motion, are totally at vari^mce aiUh it. But let us see if 
oblique ntotioa will help us : At Dolcoatb (a beautiful fact 
kindly ptnnted out to me by Captain Fetherick) an elrtm 
course and two veins dip northward ; all three are traversed 
by a cross-course, the two veins are heaved ^ffirent distances 
hut both to the right ; and one of^ihem is heavedjrom the Icillaa 
into the eloan, whilst the elvan itself is not heaved ; whilst still 
CMitinuing north<ivard the same cross-cottrse is itself heaoed by 
an east aud west vein. It is dear that an oblique motion on 
the line of the dip of the unheaved vein ffhe elvan) will not 
satisfy all the cimditions. 

In the same toine the same intelligent gentleman describes a 
case recorded by Mr Fox, where one lode heaves another at one 
Jepth, whilst, at a different one, it is itself intersected by the 
«ame vdn whidi it had hove. 

Slides are supposed to be the results of similar movements 
■hewn on a transverse section, and primijaci^, the want e^ co< 
incidence is far more striking. But have we any greater evi- 
«lence of mechotticai disturbance than in the preceding case ? 
In tfje wdl known section oi Wheid Feevet we have one ease 
of the vein in the hanging wall being the lower, and two of the 
«ame wall being the higher. In Mr Game's section of Tres- 
kerby, the hanging wall, in four cases, seems the higher; whilst 
HI Trevannance (firom the same authority) we have five cases 
of the contrary. In Herland there is a fine case o! the Jbot 
wall being the loww, and in Smith Wheal Towan, where the 
ooQtrary obtains, the sUde in one spot is sj^t into two, and a 
portion of the vein is contained between them ; whilst, above 
and below, these unite and form one v^ only. There appears 
no greater barmony here than in the cases of heaves. 

Frofessor Phillips well remarks, " It is, besides, no argu- 
ment for one theory that another is beset by difficulties whidi 
ai!e left unexplained in both." Having, however, stated these 
objections to the prevaOing theory, it is not the point at issue 
- ft>r its advocates to shew that any hypothesis I may have, if I 
have one, is equally objectionaUe ; but it is for them dther to 
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liiew how their theory applies to any facts ; or, if a theory we 
muflt still hav^ to modify the existing one so as to embrace 
them. 

' We know, however, as was well stated by Mr GryDs, dt 
Redruth, ID Kmarking on Mr Fox's excellent lecture, that the 
same phenomena are exhibited in hand specimens, the same ap- 
parent heaves and alidea, is it contended that these arc also me- 
chanical disturbances ? 

I must conchide this brief notice of the pheDomma, with ex- 
pressing my inability to lay down, or to concur in any diagoos- 
uc characters of the small vniis of this county, which are dm 
equally applicable to our great metalliferous systems. 

We now come to thti con^denition erf the theories which baVe 
been propounded for the explanation of the or^tn of mineral 
v«ns, and here I hope I may be permitted to pay my bumble 
tribute of admiration and respect for the illustrious Werner. 
His views of the origin of many rocks have been r^ected, his 
(^nions of the filling of vans have in many eases been aban- 
doned, but bis idea of the veins having ori^n&ted in fissures has 
been adopted by al! his successors. Strictly speaking, I believe 
dw notion of o-acks had its origin as far back as Agricola ; but 
Werner in geology, like Newtm in physical astronoOiy, com- 
Inned and collected all the beautiful fragmaits elaborated by 
his predecessors into a structure, objectioDabl^ perhaps, in some 
of its arrangements, but in Uie department of which I am now 
^Kaking, so far beyond any thing that I believe, without his la- 
bours, even the present day would erect, that whether our veins 
be large or small ; of suddoi or piogresave formattoo, of /lorse* 
and their supports, all the leading views, and all the principal 
phenomena described by him, have been adopted by succes^ve 
theorists. 

Futures being, Uien, the common postulata of all the theories, 
excepting of that of the practical men of this county, and which 
so^^Mses the contemporaneity of the rocks and veins, let us pro- 
ceed to an examination of the grounds for the assumption. 

Werner, imagining all rocks to have been originally depo- 
uted from aqueous sdutions, says, " the shrinking of the mass of 
a mountain produced by deeiccalion, and still more by earth- 
quakes asA other similar causes, may have contributed to Hks 
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formation of veioB.'" HuUon thought that etevftb»^ fovoe* 
acting from beneath, originating in paroxysmal protrusi<Ni« o{ 
liquefied matter in the interior of the earth night have oanfed 
theiB^ It hag aleo been supposed that the earth may huie hem 
4)riginall; in a atate of igneous fueioo, and that aa its. tempetar 
ture diminished, the external ecust would ccask. during its coolv 
ing. Mr Hopkins has investigated mathematically the results 
which wqu]d obtain in a homogeneouB mass acted on by an ele- 
.vat«ry force, and concludes that it would induce " twosyatems ot' 
fissures with a certain general api^D^mation, subject to certaia 
modifications to lectilinearity, and perpendicular to each otiMX''" 
Those at intermediate aogles must therefore have ori^naMd at 
different times. Were each system to, have been completed at 
iine paroxysm — we should have many such ; but where we 
have, as in the metalliferous district of this county,, veins ia 
«,very direction, which hgth Mr Bt^inii and Mc Fox thipk 
may have opened " gradually or at intervals ;!" many «^. thea 
jnany times " opened up" the elevatory foroes, must have-bean 
^most continually at work on one Eystem or another. Bid Mr 
Hopkins has shewn that parallel ^sterns of fissures mutt wa- 
xttaUy have been synchronous. .Now, in many of our minii^ 
^triats the lode« form no incoaaidwable portion of the whok 
mass of the earth ;~'often, indeed, between two, the rock is not 
■wry many times wider than ooe oS them; what would bare 
■kept open these thin masses of rock, usually much inclined " and 
.of indefinite lei^th and depth ?" The hgrtea (in the noi^ 
tbeyare called ridera), replies the advocate of fissures. Why, 
then, I reply, do we find no portion of the u[^>er rotJc (kiUa«). 
-fallen into the sul^acent granite ? and why are the iutrtw -en- 
tirely surrounded by the vein ; for until the sul^ance of the 
vein was deposited what supported it f Werner, Mr Hopkins^ 
or Mr Fox replies, at first it was a mere crack,or narrow figure 
Jnpt open by the rubbi^ falling. I r^n, if we must have a 
crack and props to keep: it open, is it more difficult t.o kb^ 
atHXHtd a wide than a narrow fissure i* If we must suppoct the 
aame wd^t, may it not be as wdl kept a yard as an inch 
•apart F Mr Fox has said, " veins are often divided into 
branches, which unite agwn at considerable depth, including be- 
tween them vast portions of rock, perfectly insulated by the ore 
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«r mn Bti»m f»Ma die ge*ecBl mas* ; th»e, it b evident, could 

not have exiAed m fismum for a moment." 

X wlKt Mr Hopkia^s excdleat results as tending to brii^ 
<b« thaory uf fissures wttbm the dqaiinion of exact sdcncs ; ro- 
sier tliao Um equallj ingenwiM ofMnitnis of some other gentle- 
iDcn, not based on such uiiexo^>tion«bU inToitigations as bis 



We now «iqinMcb the last divinoQ of 0ur sut^t, theJtUinff 
^lke^fitmir<et, and here ve Agiun meet Wemo', Hutlon, Pro- 
fessor Sedgwidc, and Mr Fok. 

It has beta already Bee* ^t Werner thought v&as were 
tUed from above ; hie {noofs may be alt comprised in the oo- 
iBurreDoe of misses of the contiguous rocks, and of round stones 
IB the TCJns. It has been seen that these contained masses ai- 
waya resemble the rock at thtrt spot in cimtact with the vein and 
aot of mperier rooks. In this county the we41 known ReUsdan 
iodt has beta oAea quoted. But whoever wiU examme .the 
joalb of this Tsin, will see ^at a very nmilar structure prevaite 
in the rock itself. Nothing is nut^ more eommoDthftn a sphe- 
-tndal ooncretioaBry ioxm i in the bAmsw it is frequently very 
wdl shewn on decompoaitiao. l have seen some of tbe- best 
cases at Tresaanhl^ in Gwennap, In tbe granite, too, we ob- 
:atrre similar nodular oiHioretioiis,** (f dark colour, and fine grain- 
ed, and which, ** indeed, if sufficiently abundant to predcHuioate 
over the containing ro^, would exhibit a conglomerated struo- 
tine. Ib the globalar granite ot COTsiea, however, we have a 
rioted example, in winch the constituent minerals are arranged 
.uound certain centres, in cocicaitric laDHnes." We see tboe- 
fore that rock fmatsef, which, by the common consent of geola. 
^Bts of all optnioDS, ana attributol to no deiivatiTe uri^n, posMSS 
•the tame conglomerated structure^ I know of but one case in 
this county in which I should cooader lh6 filling up of a vein 
to have been met^umcsl, this is the Badger lodt, in the Herland 
'Mtaei, and where we have rounded and angulai: pieces of gra- 
«ite, ilftte and elvan, imbedded in the same felspar clay. In 
the seODndary rocks, however, which Werner studied, it is not 
uQcommm to £nd even organic remains in the veins ; that tboe 
are of posterior date, admits, I think, of no doulrt. 

The theories ot infection and Mublimatum appear both to have 



fcetn fenaed horn a aamkn^on *i£ voiciiue pboDMoeiia Rton*. 
Here injected veios are of frequoQt ottmrtoo*, aad the fiflBurw 
and rents, ore dmibtleM ofton lia«d witb cental* •rtwb Qwy have 
b«ea ■ubtiined. But will ^ geaentlk««tioti wbioh hits been tbi^ 
haattfy dnira of the lanAagy of these phoKWtwa to thoa» of 
aetBUiferooB districu. booMU; hold good In theewwbe£>re ui? 
In tbe uitJtvrMl^ rccogtuacd vokjuio iog1e«, tbe veins ar« of 
nry nearly honK^oeous texti)r«i wbat«ver be the contaiiUBg 
-raoiai I and, nippUvd 6«ni a ceeuooo foiuw, it i* natural to 
ezpvot that th«y wbuld be so. Xngur ;wjm,oii tb^coDtrsry, tbe 
■aaQtenU of tbn T«ia dianga wii^ a cbaiif9 of rook. Mixed, taxh 
St are the oies t^ coppn, aiaa, tio. aqd l^wl Uidiicriiaiaately 
Sn oar vbibi, with ianura^^>l* sartby fnineraki (f tbey were 
vter ptetbwad to each other m'H atateof ftkuoD* nould they not 
cbtnaioally (JomblDei' We fiad, howerar, «q eucb opiopoundB w 
Oar vena. 

The smwfdgectioQseqw^y apply to tfaa theory of MiiAma- 
^ion, fot tbe vary idea iwolvea a woda of aanfWb Wby> then, 
have sot the V(4atile aiineralioiiig sulwIauoM, lulphiu^ &c beea 
dianpated f Ono vouM h«?« exp^ctod that they would, aad K 
d^KMitad in tbe veint that they would have caparately occupied 
one portioD, tha laetala, Sic i^ a pun staUt aaotberi and patv 
bapa difiWwt vitua^ns would hav« been filled % lilica (quarts) 
and other wbiiancat, with which tfa« veins abauad, Xhia ia 
Ucrtainly at ualilae our iodea at it u pqwible to ioa^oe aoy- 
Ihing. 

We DOW Bi^noach tbe Mgregatioitot Frafoaior Sedgwick, aad 
with this, I rather tbink, I ttdecahly cwnode^ fx^maoDg that Mr 
Burr truly interprota it ; for I believa we shall all autncribe u» 
the truth of the oxide of tia b^ng deposited on the coqteoipora- 
9«ow uasKs and veina of achorWovk-r-we find titi'Ofe very ge- 
nerally acoompaaying toborl, Indead> it appear* to ma little 
other than the oontamporatieity of tha vein^ aod to/At, 3ut tha 
JPtt^fmur eoaa^en that he can drawa lias a£ diMapctioa be- 
tween veina of aa^raHqn and true v«ois i-»be haa Qoti however, 
^ooeso, and I rauet 'coafea* I 4p>ihthisal8lit^toda*oin,'aiiiaiif 
nw whi(^ shall ha ancrfgectiooable ; for I bave^ already said I 
believe the pheooBieQa of the large at)4 tW. small veins to U* 
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■ identical, sad it tios beea Ee«a that Dr Boase has alreai^ puW^^ 
ed the same tiew <^ the sut^ect. 

We come now totheUtesry recently propounded by Mr Pox, 
that vdns have wigiiudly been flsaurefi gradually opened, and 
that they have been filled by electric action taking place between 
the rock maases. The idea of progresdve etdaigement of fift- 
surea has been alrrady considsed when speakifig of Wern» and 
>Mr HofJtios. The idea of electric filling up wtia fint given by 
FndessOF Sedgwick, who says, *' after the important expeii- 
inentB of Mr Fox, there can, I thick, be bo doubt thai the great 
vertical dykes of metallic ore, which rake through &o many por- 
tions of the oounty, owe their existence, at least in part, to Bome 
^nd>develo[Hnent of electro-chenqcal power." The artificial 
production of cryalaSixed melalUc substances from Boluttons by 
the eleclrio action of the Boluti(»)8 alone on each other, was first 
discovered in France by M. Becquerel, as long ago as 1^17, 
and his experiments anticipate nearly all that has be«i hitherto 
done in this country ; his list of ci^stalline metallic substances 
far exceeds Mr Crosse's, ai»d they were produced by far mare 
simple means; some account of these ingenious and impaartant 
discoveries appeared in an En^ish Journal early in 18S0, but 
they have only recently attracted the general notice their impwt- 
ance should have at once commanded. I may briefly ofier my 
objections to Mr Fox's theory, with a hope that Uie great re- 
sources of his powerful mind, may obviate them, if worthy of 
big notit^, or the theory to embrace them if they be valid. I 
have in the discusnon of fissures stated my objection to th^r 
existence, whether suddenly or progressively formed ; and I see 
DO better explanation of the horseg on the one than the other bb> 
sumption. 

The salts contained in our' mine water, have not been dwwn 
to differ much' in the same neighbourhood, and Mr Fox (al- 
though in one case be found 9S grains) says that they are not 
generally more than from one to five grains in a pint. Beside, 
tec Iiave yet to learn that these sdutioru, or atuf oth^s, miS de- 
velope eUctriaijf in rock masses ; Mr Fox's beautiful discovery 
of electric currents in veins, b^ng confined to the veiM aJoitex 
Ibr neither in his experiments (yet puMished) nor my own, have 
we ever detected eUetrie atrrents in the rocks or in <A* earthy 
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vantenla nf the veins, the exp«iiBentB Brewing actthing but ^e 
existence of electricity of the present contents of vans, in their 
present places. ' An eaftriment should have shezen this, or it is 
liothing but an assumption ; a probable one, perhaps, but still 
nothing more. 

Again, it is truly said, that electric currents will pass more 
Teedily at right angles, than parallel to the magnetic meridian, 
and that this explains why the ores are deposited in the east and 
west veins. But the lodes and cross-courses are all of the same 
age, end filled at the same periods, says Mr Fox. We have seen 
that the lodes in St Just hear about north and south. Here, then^ 
we have the same agent, doing the same work, at the same time, 
in two dif!erent modes. For if the mtM^ ready transmisnon in 
one direction than another, be the cause of the deposit of the orea^ 
wht/, in one case, it it sojbrmed in harmony wiM thatjact, and 
in another in direct opposition to it ; — and this in both at the 
same time f When, too, we have the assumption of synchro* 
notis fissures (forming a considerable angle with the meridian, and 
through which the transmission would be far easier) which are 
not metalliferous. Why, too, is some portion of the quartz de- 
posited in the east and west, and others in the north and south 
fissures by the same agent at the same time ? 

I offer these objections respectfully to Mr Fox^s consideration, 
and no one will be more rejoiced than I shall be if he can resolve 
them. There are many others of equal force, which I reserve, 
as I fear I have already trespassed too far on your patience. 

Let me add that the fact of parallel lodes in the same (flstrict, 
producing similar ores in different rocks, as of tin in' slate of 
Wheal Vor, and in granite at Great Work, and of copper in the 
one at Consols, and in the other at Tresavean, does not bear out 
the conclunon that tiiey were deposited by the agency erf dectri- 
city — the rocks being in opposite states. If so, which is the po- 
ntive and which die negative formation ? and why do amilar 
causes, under apparently' like circumstances, produce c^ipoute 
results P 

The facts and observations which I have thus attonpted to 
bring together lead me to conclude: — 

1. That the phenomena of our metalliferous districts »re not 
consistent with the idea'c^ die veins having originated in fissuim 
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St. That tha appearances and positions of the horse* do not 
couDtffiiaace |h« aasumptioii of tlieir having ever supported the 
bovDding planes of empty apacet. 

$■ That tba contents of veitu varying in different rocks ia io- 
consisteDl with any theory of their having heen filled from above, 
w by i^eciiot^, or tubtimatUm from ieneath. 

lL That Uie metallic contents of parallel vans in the same dis- 
trict beiD^ umilar in different rocks ; and also in v^s in diffe- 
mt districts not far apart, at right angles to each other, is ine> 
cwcilable with thMr being filled at the same period by electric 
agency. 

&. That we have no ej!perimtntal knowledge that rocks now 
ure, <a ever were, in opposite electrical states ; our real koow> 
ledge extending to the existence of electric currents in the pre- 
WQt t/utali^h-oui contents of veins, in their present places or^y. 

6. That the heaves and tluiea are inexplicable on any yet as- 
Bumad direction of mechanical disturbance, which is consistent 
with the general ampJicity of natural causes; and that synchro- 
oous fissures exbiluting these phenomena are irrec<wci]able un- 
lets of contemporaneous origin with the containing mass. 

7< That there is no line of distinctions to be drawn between 
the intersections of small v^ns found in hand epeamens — and 
the larger ones occurring in what have been called true veins, 
coatemportmeoua veins, and veins ^segregation. 

8. That the only theory yet propounded which agrees with 
the phenomena is that of s^f^[aiion, and that so far only as it 
(tdmita the contemporanaty of the vein* and their disturbances 
with the rocks in which they occur. 

In submitting the foregoiog views, I feel I am only exhibit- 
ing the c^nions wluch practical men in this country have long 
generally entertained ; and I shall be more than amply recom. 
ponsed for some years of labour I have bestowed on the subject, 
tf I shall succeed in ioducing bat oat of them to record the re* 
suits of hia duly experience for the benefit of his succesBors.* 

* FrofeMor JameMii, in March 1808, read a paper on cotitempomicoiii 
vdns before the Wenierlati Sodetj, which waa published in the fint volume 
of the Sodetjr'i ACenMrt ( aftttwardi^lnlSll^anMmBlr od the (ante autgect, 
printed In aecoud volume of tbe.Wemetlan Memgin t sod "o undeietand 
papers on thefontempoTaiWoutori^ of nunj Teini, by pToieaMT Jsmeion, 
have appeared In the Annal* of Phllaaoph; and elsewhere. 
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Observaiitms vpon the Fossil Po^/pi qf the , Genus Es^ara, 
{MUUpoTB, Lin.) By M. H. Milue Edwabds. 

At the meeting of the Acadtmie dea Sciences of Paris, aa 
Monday tJie SI st of Noveiid>er last, M. Milne Edward read an 
interesting paper on this sulgect, of which the following is the 
Bubstance. 

The st<Miy, or ratha- the bony, te^cture of the external tumc 
of the Eschara affords very favourable conditions for the pre- 
serration of the remains of these polypi in the slimy deposits 
which have succeaaively inraded their abode, so that, in spite 
of tb^ extreme d^cacy, they are frequently enoountra^ in s 
foMdl state ; and at the present mcmient the number of extinct 
qtecies, whose existence is regarded as establiedied, greatly ex. 
ceeds that of the recent species detected by zoologists in our 
present seas. The examination of these fossils has never- 
thdess been for l<Hig neglected, and the list of the authors 
who have treated of tbem is very short. M. I>esmareBt has dL 
rected the attention of naturalists to several species ; Faujas 
de Saint Fond and Lamouioux have also discovered sooie ; but 
it is chiefij in the wwk of M. Gcddfuss that we must look for 
that precise and minute information which will be truly useful. 

At the same time, it must be confe^ed that the study <^ these 
polyfudoms is attended with condderabledifficulty^inasmuchasit 
requires a minute examination of the confozmation of the almort 
tnicroscopic cells of which they are formed ; and in order that the 
drawings which are taken may be satisfactory, it is necessary that 
the objects should he magnified at least twenty times, and that the 
r^tive sixes of the different parts should be maintained. But that 
irtiich principally diminishes the value of the labour which has 
previoualy hem bestowed on this department of natural history, 
ia the ignnimce which prevailed concerning the modifications of 
the fbnns which were induced by age on the polypus in each 
cell t for, in the want of the knowledge <ii this fact, inquirert 
were naturally led to be content with the examination of a few 
well-fvesrared ceUuka in each poIypid(»D, and thus proceeding, 
wtare Iial)le, ca the one band, to raultijdy species without eu$- 
cient ground, and, on the other, to confound species whidl w«« 
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really dUTerent, but whose distinctive characters disappeared in 
old age. But, in fact, the changes which we have detected in 
the external conformation of the tegumentary cellules of the 
living Bschara we have examined at different ages, occur also 
in the fossil remains of these polypi ; and before we can pro> 
nounce on the specific identity or distinction of these, it is of- 
ten necessary that we should compare them in different periods 
of their existence, a comparison which camiot always be accom- 
plished, as the fragments found are often so small that they do 
not contain cellules of different periods of life. i 

Almost all the species of fossil Eschara of which good de- 
scriptions or intelligible figures have hitherto been published, 
belong to a very remote geological epoch, as they, iar the most 
part, belong to the chalk formation. These strata, however, 
are far from being the richest in polypidoms of this genus, aiul 
it is particularly in much more recent strata of the crust of the 
earth that they are found in abundance. In certain strMB, 
whose formation is subsequent to that of the most recent ter- 
tiary strata of the Paris formation, the number of Eschsne is 
so very considerable that, at the corresponding gedogical epoch; 
these zoophytes appear to have contributed in our high lati- 
tudes to the formation of immense banks in the same man- 
ner, as at the present day, we see other polypi, creating reefs 
and islands, in tropical seas. 

The combined observations cS geologists and zoologists have 
led to the condusion, that in the creation of organized beings 
the general tendency of nature has been to advance from die 
simple to the more complicated. In the series of vertebrated 
animals we regard this progress as indisputable ; it is probaUy 
not so evident as it regards the series of the class moUusca, and 
as yet we know too little of the articulata of the ancient wtn^d 
to decide if the same law held good in this great dass of ani- 
mated nature ; but, be that as it may, the same t^idency ap< 
pears to exhibit itself in a very striking way in the structure of 
the various polypi which have appeared at the surface of the 
globe. 

. In truth all our researches demonstrate that the Eschara aBd 
neighbouring genera are of more complicated <^ganization than 
any other known polypi. But, amongst the numerous zoophytes 
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which inhabit tlie seas in which the transition limestones were 
liHined, we know of no wdl estalHiBhed example of a polypidom 
WongiBg to that family ; it is eren prt^able, that at that re- 
mote period very few pt^ypi of the order Bryozoaires existed, 
whilst Alcyonise and ZoartAaWet, whose structuYe is much more 
Biai^e, abounded. The EK^arse are rare in the Jura formation, 
but in the chalk and tertiaiy limestones their number is propor- 
tiohally greatly increased ; and in the more recent series, by some 
geolc^sts denominated quaternary m- pliocene strata, the quan- 
tity ik the remains of these polypi much exceeds that of those 
fossils belonging to less elevated orders, such as the Zoarttfia- 
ires and Alcyone. 

The Eschara, properiy so called, first appear to have existed 
about the time of the formation <^ the Jura limestone of Caen ; 
and Lamouroux has in fact found in this deposit a fossil which 
undoubtedly belongs to tlus ^us ; and Desmarest has shewn 
that there is a second. In the chalk of Ikf aestncht these poly- 
{Ndoms are by no means rare; and the number of species 
figured by M. Goldfuas, as belonging to this geological for- 
nadmi, amounts to ten ; but. as will presently be seen, all the 
fosals arranged by ^is author under the name <^ Eschara ^o 
not' appear to have a Intimate claim to remain in this group ; 
and it also appears higfily probable that simple modifications 
depemknt upon age have, in more coses than one, been regard- 
ed as constituting specific differ^ices, and so have led to the 
imiHt}per multipUcatioti of spe(aes. In consequence of this, liis 
Hst of the Eschara of the chalk formation will be very con- 
siderably reduced ; but, on the other hand, it will be augment- 
ed by new species which I mean to propose at the close of this 
memoir. The tertiary strata about Paris and those of West- 
j^dia, have likewise furnished Messrs Desmarest and Goldfuss 
many Egchars, but unfortunately few of these fossils have 
been represented in such a way as to allow us to come to any 
8Bti«£actory conclusion. We, too, have met with some species 
which belonged to this geological epoch, and which appear to 
us to be new ; but it is especially in the English Crag and the 
analogous de^xMits in the basin of the Loire, that we have fouhel 
tlie greatest variety of ' tbeK polypidoms: up to the present 
nstBent DO DRtucalist has ctes^lb^ one of these, and the num- 
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ber we now proceed to describe, wiJU alnuxt double tbe total 
amount of the ipecies already ducorcred in all tbe otbar mariM 
deports of tbe crust of the globed 

Many foasil £scbant difter greiUly frtmi tbe species now 
existing, whilst- others, on the contrary, very much resemUil 
them ; but up to the present moment we have not been able to 
estabUah the q>ecifia identity of any (xie of these p<dypidau 
with tbe recent species ; and it is tiicrefore probata that tfaa 
polypi of this genus, which inhabited the ancient aeas, veie 
all destroyed previous to the creation of tfaoee which are ^- 
isting at the present time* 

The conduding portion of the memoir is ocuipied widi Ae 
description of ei^teen q)ecie8, serenteen of which, according 
to M. Edwards, are entirely new. 

At the next meeting of the Academy, <m Monday the SSdi 
of November, M. Di^ardin presesited a cotmnunication, of wlucb 
we give the fdlowiog extract :— 

" The moiMHi of M. Milne Edwards, read at the last meeting 
of the Academy, on the Slst November, makes it necessary that 
I should request the Academy to accept at my hand tbe £v« 
first plates of a work which I have been preparing for a Inig 
time upon the fossil polyfndoms <^ the chalk formation ; so 
that it may clearly appear^ wboi my treatne n p^idisbed, which 
I expect will be in a few months, that my researches are not 
posterior to those of Mr Sdwards. 

" Theoe plates represent twenty-two species of fbraminated 
polypidoms of the chalk of Touraine ; tbe three other platet^ 
whidi are nearly finished, wilt complete a series which com- 
prehends the foraminated polypidoiQs of tiiat locality, and of 
many analogous cretaceous formations, 

" A ample inspection of these plates will prove that L have 
no more neglected, than M. Edwards has done, the chai^^ 
which are produced by age in the Eschara, and that I have 
moreover extended this observation to two otiter groups |of 
the MiUepora and Retepora. This has enabled me eonaida'- 
ably to reduce the number of species, and to esplsin the node 
in which the testaceous matter is dc^wsited and inarea^ed in 
thickness. In foot I have found in the Uvii^ animala of many 
of the neighbouring genera, numenms filifi»m tentaoidawUdi 
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banrse the pons or spincks of tin sorfBov, and praduee the 
incniBtation ext^ttally, md not iDtomlly, as ia sheila. In wme 
poljpidomg these pores are placed on. the aateriw turiaed^ 
whilst in others, aa in die Betipars, thejr are en the poatEitlor 
dde. 

*' Another ob aa t atimi , irtdefa, k> &r as K know, has not p«^ 
▼iously been made, is the diiooveiy di por™ "^ oammuBleMMl 
betwcoi the odlulcs, and whicfa pwas eatabliA Uie eomKHUtl^ 
of life in all the ponms poly|)idaDM, and at the Mue tinaft |so> 
aiote^e pn^iagatioB by guan^ioM, or die eaMaaoD o£ Um 
gtmnntiei* which devdope themtelTCS at Ae free edge and ta^ 
tremity of die polypidom, and protoote ks ioeiaate ; whilst th« 
e^^ which, are deitined for tJie T^xodoatim of d» uparii hi 
another part are found in partioular capwih w al ww Ae-aftoany 
of the ceUule. Tbow coowimicadona, wlueh I have dtaooveiied 
in aU living polypidoms, where they are sooaetinet fanned by 
ft cribrifomi plat^ may be oinerTcd in the fowil polypidoiM 
which I have represented when the craetaceous Matter baa beea 
WMD down oD eittNr nde ; md I hsve bets aolicitoue to Te- 
jsesent them in both aapecti. 

" It follows from thb htA, that we oaimot admit an iaolatdd 
life to the £lschaia, or the odHir cellular polypi, at any period 
of their devdo[Hneat. And it is especudly od this aooount that 
I wish to mark a date, by pnaenting these plates to the Ao»- 
de«y." 

The Magnetic Variaiion near Edinburghy and m Ben^aMr*. 

By Captain Milnb, B. N., F. H. S. E. Communicated by 

the Author. 

The amount of the magnetic variation at different stations, 
will, after an intervri of several years, necessarily be a subject 
of scientific interest, nat only friHU its conneiion with naviga- 
ticHi, but mcwe particularly from its being illustrative of the 
still unknown laws of magnetism. The following observations 
have been made, and are now published, with the view of af- 

* Tbeae cwpuKulea dlfEbr from true ot> and Meda, inumuch ii,the nib- 
ttance of vhUh' the new being ia fbrmed is not incloaed in b special envelopet 
mdiUfornutlonii owing to the active aubstauce of-the reproductlTe cn- 
ptucule^^Tiedcmuin'i Comp. Fhj. 43. 



176 On the Magnetic Variation near Edinburgh. 
fording data, for esdmating at some future period the progres-': 
are cbaDge in thi« country, which, is known to be going on in' 
the magnetic intensity. 

The imtnuxwDt employed was a magnetic bar, capable of 
being reversed on its axis, and which played over an arc placed 
<Hi a distant wall { — the true bearing of the zero having been ac< 
Oimtdy detennined by repeated transits of the sun. The in- 
atrament used was a simple magnetic bar of considerable length,' 
—which was found to give decidedly more accurate resvdts, and 
to be &ee ftata sources of error to i^ch smaller instruments 
ate tiable. Care was taken to free the instrument from any 
local cause' c^ attraction, by having the pedestal at a distance 
hom accumulated masses of irm (which exist in all houses), 
or Ttdcanic rocks whose attraction likewise exerts contaderable 
influoice on the needle ; and for this reason it may not be 
advisaUe to compare the present observations with those made 
at Edinburgh some years ago, where even at rfiort distances 
between the stations very diffo-ent results were deduced.* 

There is also another subject to be considered in deducing 
the mean variation, viz. the diurnal variation. From several se- 
ries of observations continued at different periods with a needle, 
ddicately suspended hy a mlk fibre, it was found, that the hour 
<rf the needle's mean position was 10'' 3°* a. k., that the needless 
north pole then advanced progressively westward until !%'> 50°' 
r. H, ; and then again receded to its mean place at 4^ S5" p. h- 
The total amount of arc passed over east and west of the mean 
poation from this cause was \2!. To compensate this erroc 
each series of obeervaticxis was reduced to the mean hour. A 
mean of these gave the following results, as the mean magnetic 
variation for August 1836, £t— - ' 

LlL 56' Sff 20" N., Long. 3* S' 40" W. f ■ "^ »3 «" "• 

..,. J!?S^. ^^?;,., ,v. }-=«•■»■ ^ ^- - 

* Mr B^n, in hii valuable Ettaj on the VariaUoo of the Compass Rives 
the following from hia observatlona la 1814 at Edinburgti :— 

At the Observatorj, 27* OO" 10". W. (120 obs.) 

"... Grange's Paric, West Church, . . 27 38 S ... (30...) 
^.AGanleDwuth'aideofCaatladrav-biidge, S7 ^1 35 ,. (40 ... ) 
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Table qfBti^tt agcertmned barometricalhf in the DepartmeiU 

of the HauteS'Pyrinies. By M. lk Cobts de Raffetot. 

Communicatad ^y Pn^essor Fobbes in a Letter to the 

Editor. 

Mr DsAE Sib, — The accompanytog Table of Heights 1. 
thiak you will consider worthy of publication on two accounts : 
First, as enlarging our knowledge of the figure of the earth's 
surface ; and, secondly, as affording an excellent example of a 
method by which many individuals without scientific preten- 
aions, may usefuUy employ and dignify their leisure, and in- 
crease the stock of human knowledge. 

The annexed results were obtained by a French gaitlanaA 
fA fortune, the Count de Rafietot, whose acquaintance I hsd 
the good fortune to make last year amongst the Pyrenees. 
Both residing at the same inn in the village of Luz, the accident 
of our both possessing barometers by Bunten of Faiis> was the 
origin of our acquaintance; and it is a fair testimony to the 
character of that excellent artist to add, that we were equally 
surprized and pleased, on comparing our instruqients, to find 
them agree within one-tenth of a mUkmetre. M. de Baffetot em- 
ployed his leisure in ascertaining the elevation of the chief sur- 
rounding points of the valley in which we redded : and if we 
reflect upon the additional knowledge in phy^cal gei^raphy 
which such well-directed and pleasant labour would produce, if 
undertaken by the frequenters of every watering-place in 
Europe, we cannot but consider the lesson as a. valuable one. 
Some remoter and more elevated points were determined from 
my observations, H. de Rafietot making the corresponding ones 
at Luz. Such observations are marked with an asterisk, amongst 
which 1 have added one or two wholly my own. 

When I add that these observations have been chi^y re- 
duced by the tables in the French Annuaire, and that tbey 
have been converted into Englitdi measure by my friend and 
pup], Mr Thomas Anderson, I believe that I have stated all 
that needs to be known respecting this little contribution. 

Believe me most sincerely yours, 

UtkDtetmitriaae. JAMES D. FOBBE& 

TOL.XXII.no. XLin.—JANDA«r 1837. M ^-' ', 
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Height of tie Ptmeipal Poiittt of dte Valley of Bariget (^HautM 
Pyrenee*), above the level of Luz (the chief town of the tiallej/*j 
and alio above the Level of the Sea. 

Note.— We have given here the height of all the ** chefe- 
lieux des communes," of some of the hamlets and of eome un* 
iDhahited places, which wQl ^ve room for some intereBting 
observations. In calculating the height of tliese different points, 
above the level of the sea, we have supposed, according to the 
excellent observations of MM. Rebonz and Vidal, that the 
church of Luz is situated 739 metres = 379 toises, or S424^ 
Bnglish feet above the level of the sea. The height of all the 
" communes ^ and hamlets mentioned, have been taken &am 
the level of the chimjh of each place, except the vUlagea of 
Bareges, Gavamie, and 6^drefi.-f 

Height of the " Chefi-lieux de Communes" 



AbonUMla. 



HMr*. I TolML 



* Baidges, At from bring tba prindpal pUoe of the nlfey whldi beus thk 
nunei It merely s hunlet which during the greater part of the jeti does not 
contain above 100 Inhabitouta. Diuini; the season of the bathe, viz. iroBi lit 
Juns to lat October, it 1b virited by a caiiBlderable number of atrangm. 

t It h ibiohital; neceaary to Mentten predNly the «tattaB at which the 
ofaMTvatloDi wera made ; Uttfoitunately, howora', this U generally oadttcd is 
tables of beightft] in the AnBuairc of the French Board of LoD^tud*) tW 
pdnti of observation are not specified except in a very few caK& Tlali 
want of precision t«kes from the results of these observations some of their 
neril, hBviBg tha gnat disadvantage of pievenUng their wwasfttadaftr 
^Iber calculatJcuA , 
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Htigki t^Ae Primifal Btrnktit^ A* " Commme ef Lnz:' 



N-«. 


AbonI.>». 1 Abo'tdxSa. 1 


'Gavamie.t first floor of) 
inn . . / 
GMr«, (the bridge). 
HfeasJ ■ 

St Suiveur, {ter«ce of > 
thebaUwV. . f 


Hetm. 


TokM. H«». 


Tol«. 


Pen. 


«38 
281 

791 
193 
22 


3aa 

1M.5 
408 

99 

11 


1368 

loao 

IBM 
932 
761 


701 

623.5 
7» 
478 
3W 


MM 
3368 

teae 

1668 
2497 



.ffeiffAi of some 






«™. 


AboTeI.ni. 1 AbareUuSa. 


■Breche de Eolftud . 

Cirque de Garamie, (a.'X 
little plain situated )d{- 
Iti lower pari) . J 

L>cdek6l«lfe . 
Lac de Portanet . 

Col d'CHeoB, between \ 
Luz and OiuteretE / 


Met™.. 


Toho. Ueuo. 


Totak 


Feet 


2066 
889 

1203 
1264 
1664 
1366 
2179 


10dB.e 2804 

456 1638 

n6.» 1941 
643^ 1903 
848 2393 
VQ& 30BS 
1116 a»l9 


1438.6 

836 

M5 
1022.ft 

1227-6 

1071 

1494 


02D&S 

aui 

•Bits 

6669 
7861 
«873 
OBMH 
61131 



t TbeADiiMirejilTestliebeif^tofthreebiktUtedtikcweflhanUeraf 
Barege* alMve the kvel ai the tea, especially that ot Gavanrie, its ha^ht 
(1444 metree), difl^ considerably from that stren hy as. But to wkat part 
of tiie Tillage does the hda^tn&r? Ceitaialj not to tbe Inn (the point of 
which we have given the height on account of ita being the head- quarters of 
tboee who virit tbe principal oranch of the ral1e<r, nor to the church, m we 
hare determined aloag With Mr Fotbae, Fio&««r of Natural PbUoaophy la 
the Cniversit; of Edinbui^h. 

t Here, too, there la a ccnsidenble difl^renM between our hri^t and that 
ofUieA)muait«(U66metres). But to whatp«lntdMatheh«i^t(|l*««i«£Brt 

§ I believethat tbereUa^Huemiilakercgardingthe calcnktioooftheheMit 
of the Brecbe. In a private letter, M. de Kafii>tot mentions that be calcu- 
lated It from aiT DbaarvatloB^ and he coumunicated to me Ua corretpcttding 
ones at Luz. Calculating bj (he tables in tbe Aaaualf, I 'find the height 
■bovetheiunatLuzaiiymetrea, or 6044 Eii^Bh feet If to this weadd 
the height of tbe ion at Liu (on)/ ^tftet below the c)mrcb),whfch is S41« 
feet, we obtain 9360 foT the height oT tbe /dot of the Breche above tbe sea. 
Aerairding to Charpentier, it is 9337 Eng^ feet.— .T. D. F. 

"~ ^^ '"" -- - ^-^ 

T B930. Samond J. O. F. 

" To thta I m*7 add the elevation of Cauterete, ^Ahough it belongs to * 
^fierent valley. The ptliicipal street la •89' fMi above hum, ee 3026 Mivrt 
the sea.—/. A F. 
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Height ofSariget, a Hamlet of the" Cammme of Betpowy." 



N«n. 


AhOTsLut 


AbotalhaS^ 1 


Bii^M, (caurt of tho 


Metis. 


Ttiia. 


Jletm. 


TiAut. 


Fwt. 


633 


rti.i 


1374 


653.5 


4180 



Extract of a Letter Jrom Mrs SomerviUir to M. Arago, detaUtiig 
some Esrpenmenta concerning the 2Va«*mw«o« ^ tlie Che- 
mical Rays ofOte Sdar Spectrum through different Media. 

In tbe account of the meeting of VAcademie dee Scktices on 
the Slst of December 1835 (Coropte Bendu, p. 508), it is 
stated that M. Arago, after having repeated what was most es- 
sential in those experiments by which M. Melloni proves that 
the solar rays, while pres«ving all their luminous properties, 
may be deprived of their calorific power, remarked, that 
there was another point of view in which the subject might be 
investigated. He said it would be important to inquire if the 
means employed by M. Melloni, or other analogous ones, would 
not enable us to deprive the solar rays of their chemical proper- 
ties also ; or, in other words, if, of the three properties which light 
possesses when it readies us from the sun,— let. That of illumi. 
nating *, Sd, That of heating ; and^ Sd, That of destroying or 
exciting chemical combination, we could not eeparate the tatter 
two, and ret^n its Nmple illuminatiug power. This experiment, 
remarked M. Arago, would probably lead to curious result^ 
and I last week almost yielded to the temptation of undertaking 
the investigation. But, as postably M. Melloni may have him- 
self thought of it, though quite silent about it in his memoir, I 
think I had better not prosecute the subjects till after consulting 
the learned Italian philosopher. 

' The motives which I had in 1835, said M. Arago, at the 
meeting of the Academy on the 17th of October 1836, not to 
intetfere in researches which so directly conducted M. Melloni 
to these beautiful discoveries, still subsist. I shall, therefore, ab- 
stain from stating some results to which I have arrived concern- 
ing the absorption or interception of the chemical rays. Every 
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one, however, will uodentand that the same reserve cannot be 
imposed upon Mrs Somerville; and I cannot, therefore, with- 
hold the interesting experioieats of thia illustiiouB lady from the 
Academv, and the public i 

la my experiments, she remarki, I employ the chloride of 
silver, which Mr Faraday was so kind as to prepare for me, and 
which, accordingly, was perfectly pure and while. It was liquid, 
and might he unifonnly spread over paper. Although this siib- 
stsnoe is exceedingly senuhle to the action of the chemical rays ; 
yet as we have no precise means ofappreciating the changes of co- 
lour produced by their action, sqme uncertainty as to the result 
might remain were we to compare only those tints which differ 
but little from each other ; hut the results which I shall furnish 
on this occasion shall be chosen from among those which were 
in no degree donbtful. 

A piece of gla^ of a light pale green colour, which was per- 
fectly transparent, and less than ^xh of an inch in thicknessj did 
not permit any of the chemical rajrs to pass ; after exposure for 
half an hour to a rery hot sun, the tdiloride of uWer behind the 
glata exhibited no clunge of colour whatever. 

I hav« r^w^lKl this experiment with many pieces of green 
ghtts, which difi^«d Ixith in tbe4r tint and thickness, and I have 
always found that they Were all nearly impervious so far-ts the 
chemical rays were concerned, and even after they had been sub- 
jected for a much longer period than that above stated to the solar 
influence. As M. M elloni has already found that glass of this 
colour arrests the most refrangible calorific rays, by associating 
bis results with mine, we are led to c(»)clude, that glass of this 
colour lias the power of wboUy intercepting the most refran^ 
ble portion of the sdar ^>ectrum. 

' Laminse of mica, of a deep green colour, are also neariy im- 
pervious to the cbemioal ntys; however, when they are very thin^ 
and the solar action is continued for a very long time, then it 
appears that they do not completely arrest these rays. I fixed, 
with a little wax, to a sheet of paper which was covered ovci 
with the chloride of nlver, a sheet of pale green nuca from VestL- 
viuB, the thickness of which was not more than the thirtieth of 
ui inch, and I exposed the whole to the rays of a powerful sun ; 
aftera lime tbe'riieet of mica being removed, it was found that 
that part of the paper which it covered retained all it|0|||Jc 
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ginri n^tenen, whiltt the reit wm wMly of a deep brown 

cobur. 

Tbe sftme CKperimrat has been tried ivitfa fine sheets of white 
mica. Six sheets of common white mics placed en each other did 
not intercept the chemical rays ; the chl(»ide of silver which thej 
covered, at the end <rf an hour's exposure to die sun, had beoome 
quite broWn. The same result was obtained after using a un- 
^e plate of nnea, which, however, was sdll thicker than all the 
others put together. This substance does not appear to [»«sent 
any obetade to tb« tranMnia«oQ of the calorific rays. 

These experifoents led me at first to suppose that all green 
fiubstances possessed this prop^y : -hut I very soon found that 
this would be drawing too hasty aconcluuon; for, having shortly 
afterwards tried Uje experfment with a Tery large emendd, tbe 
green of which was very beautiful, though not very deep, and 
the thickness of which was at least OSS of an inch, I found that 
k readily transmitted the diemical rays. Thus, the matter 
which imparu (be ocdour to the green emerald has no action od 
the chemical rays, whilst that wtatk imparts tbe same ccJour to 
glass and mica has great influence over them. 

Bock-salt, as mightbe expected, possesses in a high degree 
the faculty of transmitting the chemical rays. Glass, too, 
eolofM^ vi(det wi^ manganese, and very deep blue ^ass, 
such as is common in finger-glassefl, likewise very readily trans- 
mit these rays, llie iteration in the colour of the chloride 
iy( ffllver very qieedily takes place in s^te of the interpositi<m 
of a j^ate of Uue glass of the deepest tint, and nearly a quar- 
ts of an inch thick. 

Among the various substances which I have tried in these 
experiments, rock-salt and white glass, as also the blue and 
violet^«oloured glasses, are those which aSbrd the maximum of 
permeability to the chemical rays ; whilst the green shades (rf 
^ass and mica present the minimum. Other bodies possess 
this property in intermediate decrees, and sometimes vary 
«ons!deraUy, tbou^ the colour is neariy the same. Thus 
{^ass of a deep red cdour allows very few of the chemical rays 
to pass, whilst garnet, of an eqntdly deep colour, allows neariy 
the whcJe of ibem to pass. The white topaz, ae wdl the blue, 
the bltte pale ber^, the cyaoite, tJie heavy spar, the amethyst, 
and vnrions other substances, tnmsmit tfw chemical rays m^C 
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ffVMt facility ; whilst the yellow beryl does not, so to qwalc, 
tnDMnit tboa at all, and the brown tounoaUne as well as the 
ffoea, hava the property in so ^gfat a degree, that I bava fiuL- 
ed in my attemptstopdarice the raya under Uiese circumstances* 
tbon^ I believe it nught not be impossible, if thinner [dates 
were uBed thwi I had it in my power to employ. In coocludp 
ing, I may obserrei that I purpose shnrtly to resume the pnv 
secution of the subject 

Oi^ervatians regarding Fossil In/usoria, commu?iicaled to the 
Soydl Academy ^Sciences of Berlin, hy Professor EhrcTi- 
herg, an the ftTlth and 30th June 1836.* 

Tbm iMrt^uietorof the porcelun manufectory at Firkenhammar^ 
oaar Carbbad* observed that the substance occurring ia the peat- 
bog, near Fraoeensbad, in Bohemia, and resemUii^ the £ie8^ 
guhr (a siliceous deposit), " isalmost entirdy composed of the cOr 
Teriogs ol some species of navicula, aod seems to be the product of 
llie acti(Mk of subterranean heat on the ancient submaiine land." 
Hr Fispher accompanied this notice with a speciBien 2 inches 
IcHig, 1 inch broad, aad j of an inch high, of ihe siliceous mass, 
tcfgether with some spedmens of the peal^ requesting me to d^er- 
mme the animal form, and to publish the result. A micFoscopic in- 
vestigatioD has coofirmed the discovery of Mr Fischer ; the Kiesel- 
guhr of Fraozensbad is almost entirdy composed of extremely well 
preserved navicula, with which are also mixed some other Bacilla- 
riss ; and the great transparency together with the purity from or- 
ganic matter, of all the siliceouB shields, renders it probable that 
they have been purified and heaped together by an unusual degree 
of beat. It is not probable that they belonged to the bottom of the 
aea,for the great majority of the fonos, ss well according to the nu- 
merical relations as the striping, are identical with the Navicula 
viridis, a species found so abundantly in alt the fresh water near 
Berlin. Na,vicfd(e can also be recognised in the specimens of 
the turf; and although for the most part different from those 
of the Kietelgvhr, have nevertheless the forms of living species. 
An examination of original specimens of the Kteseigvhr from the 
Isle of France and SanU Fiora, in Tuscany, rimilar to those aDs- 

t From Wkgmiiui's AtcUt fiir KkturgeMblcbte, ZnAXet 3ft 
Vieites Heft. 1836. 
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Ijzed by Klaproth, has sbewn, that -Aey also casnat almost «t- 

■ dusively of the sbdls of inftisory animals of several genera of Ba- 
cillanie chiefly of species still living, aod also of a few aliceous 
'spictila of sea and fresh-water sponges ; but without any uniting 
basis. Thus the discovery of Kiitzing, that the coverings <rf Ba- 
cilhiriFe consist of silica, receives new confirmation. 

Several years ago, the author discovered that the ochre-yel- 
low slimy substance, which sometinies covers the soil in marshy 
rivulets and ditches, and seems aftea to be regarded as a depo- 
sition of oxide of iron, is a very delicate form of the fiacillarite, 
which, when heated, becomes red, like the oxide of iron, and is 
very ferruginous ; but which neither loses its form by ignition, 
nor by the action of acids, and therefore must posses a siliceous 
covering, that approaches most nearly the genus GaiSfmeUa. 
Hence, this form was, during the previous year, figured as the 
GaiUonsUa firruginea in plate 10. of the work on Infusoria, 
which is about to appear. All the ochre surrounding bog iron- 
ore exhibits siliceous filiform members, as the residue afto' 
the removal of the iron. The above appearances render it ex- 
tremely probable that the GaiUonella ferruginea performs s 
very important part in the formation of bog iron-ore, whether 
it be by the direct addition of the iron contained in itself, or 
by attracting that belonging to neighbouring foreign substances. 
The species of fossil infusory animals occurring in the above 
mentioned substances, are the following : — 

1. In the KUselgtihr of Franzensbad : — 1. Navicida mridit, 
as the principal mass ; of various dimensions, the largest being 
I" ; 2, Navicula gihba ; 3. Navimdajidva ; 4. NavicvJa ii- 
frifc ,■ 5. JVatwttto striatula ; 6. Navtctda viridula. (The two 
last lieiong to salt water ; all the others to fresh water). 7- 
Gomphonema paradoxum ; 8. GomphoneTna cJavalum ; 9. GaU- 
lonella varianst all fresh-water animals. None of these can be 
^stinguished from the recent species. 

2. In the peat-bog of Franzensbad ; — 1. Naviada gramJata, 
the most abundant, and hitherto an unlcnown form ; 3. Navi- 
cula viridis, rare ; 3. Bacillaria vulgaris ? 4. GompTtonema pa- 
radoxum ; 5. Caccon^ undulata, all living forms ; the last in 
.4^ salt water of the East Sea. 

3. In the Ber^meW of Santa Fiora:— 1. Synedra capUatOy 
a new spedes forming the principal mass ; S. Synedra wfcw ; 
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5. Navkala Libriie ; 4. Navicula gibba ; 5. Naoicula virtdts ; 

6. ^avicula eopitata ,- 7. Navicula gebra ; 8. Navicula phani- 
centeron ,- 9- Naviada inaqtiaUs, all identical with liviag fresh- 
mter species ; 10. Navicula viridtila, a living salt-water spe- 
cies; 11. Navicula groHulaia ; 18. Navicula JbSis, both new 
specieg ; 18. Compkonema clavatum ; 14. Gomphonema partt- 
Soxum ; IS. Gomphonema acwninaium, all species liying in 
ft«sh water at the presmt day; 16. Cocconema cymbybrme^ 
identical with the recent fresh^water species ; 17. Cocconeis ur> 
AAUa, a recent marine npecies ; 18. Gailhndla itaUca, n. sp. 
19. Siliceous spicula of a Spongia or Sporiffilla. 

4. Klaproth's Kifise^uhr of the Isle of France contains, 1. 
Bacitlaria vu^;arisf as the principal mass; this qiecies occurs 



in a rec^it state in all our seas ; S. BacHlaria 



mofor, a new 



apedea ; S. Navicula gUba, & recent species living both in fresh 
and in salt water ; 4. Naviaila, species not determined ; 5. Na- 
vicida borons. None of these organic beings are so well pre- 
served as the species occurring in the other mineral substances, 
and seem, with exception of tbe last, to be marine species. 

The great majority of these fosnl iafiisory animals still live ; 
and most of tbem occur near Berlin, and on the East Sea near 
Wismar, Most of them are so well preserved, that they can 
be minutely inve6tigat«d. Thus, besides the numerous ribs, 
we can recognise the six openings of the hard coverings of the 
Navicula viridis ; the four openings of the OaiUoneUa ; the 
two openings of the Gomphonemaf &c. It is only the rock 
from the Isle of France, that seems to cont^n a preponderating 
number of marine animals. We are entitled to suppose that 
the few new forms are undiscovered living speoes. 

The great predominance of particular species is extremely 
remarkable. Tims the Navicula viridis characterizes by its ex- 
treme, abundance the JHese^vAr of Franzensbad; the BacH- 
laria v^df^aris that of the Isle of France; and the Synedra ca- 
pitaia the BergmefU of Santa Flora. The recent species are 
more mixed, and live only around and on the vegetables by 
which they are nourished. 

Tbe slftty Tripoli of commerce also consists almost entirely of 
infusory animals. The polishing slate of Bilin, in Boh^nia, 
which forms whole strata, conasts almost entirely ot a minute 
infusory animal, which can be referred to the genus Gailhnella 
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(Oaiilon^adittana). Tbe Podetpktnia tutna, n. sp^ ifmAttita 
acalprum f mud Baeiliaria mdgarit (tbe two latt sre recent mft. 
liiie vpeaai) occur cii^ly between tbe individiyde of- tfas pie. 
vailii^ qieeies, and die first only can aometinea be compia ed 
to the GaiUoodls for obundanoe. Id tbe «um pi^%>iyg date 
thne oecur hnpresaouB of (Jjuits nwi ooe ipeoies of fiih, the 
Z«fWMCu< papyraceut of Broun, wcoirdiiig to Agas^. In the 
adhcoive date of MoslnioDtant^ some indiatinct tnues w«t« 
found of the GmSoasBa dittaM. An indindual ot tiaa aainiil, 
irhic^ almoet without any unitu^ basis, OmMitutea ttw poliih- 
uigHlateQfBilin,ii,|,ofaliaeianze; raanyuv smaller; that 
are ootuequeotir fbrtj-ooe thoufaod BtiUioas of thete aniiiialt in 
ooe cubic iod of that subttaaoe. 



SCIENTIFIC INTELLIGENCE. 

lUTBOKOLOOT. 
1. Upon a new Thermometer tohieh will indicale Mean 

T'emperalures. In a Letter J^om M. Jvlee Jirgenten to M. 
Arago.—^va common thensometera indicate tbe temperature 
at the time that we make our observation ; and there are others 
which supply the mammum and minimiim temperatures from 
the time we have made one obeervcUon tilt the time when we 
agwD examine them. Up to the present daj, no thermometer 
Ims been constructed which would indicate with precision the 
mean temperature of a day, or month, or yew. This, how- 
ever, is ihc design which M. Jules Jfli^^sen, a celebrated 
watchmaker at Copenhagen, undertook to acciHnpliBh, and which 
he has succeeded to fuI6Iling. The batance-wheel of a common 
watch increases in size when the temperature increases, and, on 
the contrary, contracts when the temperature diminishes. An 
augmentation in the dimensions c£ the balance-wheel leads'in- 
eritably to on increase of the duration of iits oacillations, and 
consequently to the watch giAag slower, whilst its contraction 
makes it go quicker. To meet these inconvemences, watch- 
nakers have long been in tlw balnt (^ sul>stituting tor simple 
Maoee-wheela, which are formed of four radii and a conti- 

>«KKts ring a]l of one metal, others which are c(Hnpound..^.|,. 
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Of tbae Utter « bdersbly aecumte idea may be formed, bjr 
Gooecivtng two rectangukr rods of the Mtne netal, at the 
four extretniues <^ nbiefa i«ur distinct sros are attadied, e«ch 
of which M fonned (tf two Bietala UDequiJlj' dilatable, rivet. 
ed at their extremttiee. These bUnetallic arcs must necesurily 
tbtaigc thnr curve, and eooBaquently tb<ir poaitioa, oa a vsria- 
tjoa of tetspentuFfi. It is equally evident that the movenwiiC 
of the free extremity of eaeh arc will be towards the metal which 
is ieut dtl^able when the temperature iocreafes, and in the op> 
pHBtc direction when the temperature dimnuabea. Hence it re< 
wilts, that at the eanx time when in the way of dilatatian con. 
•cquent oo the augmentation of tesr^rature, the radii of the 
lialatu»-wheet separate from dieir point of intenectJon or axia 
of rotation the extremities of the ores which are attachod to 
Uwm, the other extremilies of these tame arcs, or their free ex- 
ttemJties, will, on the contrary, be borne towards the centre, 
y ti4 magi dilatable metal ii the more externti- When the 
more dilatable metal is more central or xoithin, the play of these 
compound bimetallic arcs, for from diminishing or entlrriy com- 
pensat'mg the effects of the dilatatim of the radii, would con* 
■derobly increoae them. After theae statements, it will be ver^ 
manifnt, that «i>en we wiih to ^ve a watch the power of indi- 
cating the unallcBt TariatioQs of tempoature, the relative por- 
tion which it wai neoewary for M. Jiu^peoKn to aangn to the 
In^netaUic arc was the reverse of that which is odofited in our 
common chroooneter*, wid the most dilatable metal of the c«»n- 
pound arcs must be put the most itit«val. But the artist has 
done more ; the free extremity of each d the four taet bos been 
sdected as the point of attachment of another entirely similar 
arc, the variations of the curve of which increase the eflecti of 
the analogous dimges of the othtf. The watch-thermometer 
which M. JUngMisen has made, ocoording to these prind* 
pies, is of the same size as a common watch. The outer arc 
of the bi-metal balanee-irfieel is made of platina, the inner one 
ft brasa. The variation io its going is va^ nearly $9" in the 
tventy-^r hours (or every tingie degree 0tUm^ent\ue. When 
this mstrummt k put io m exposed situatiw), it will evidently 
go qincker or dower, accwding as the atmoqrfieric temperature 
dumtdriies or iacre«es. When, then, it hoi 4Mice b^en deW. 
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tniaed experimental]; at what precise temperature the watch is 
r^ulated, that is to say, at what degree the seconds* hand beato 
exactly _86. 400 times Id the twenty-four hours, the difference 
between 86.400 beats and the real number of oscillations which 
it makes during the twenty-four hours of any given day will 
afford the data for calculating its mean temperature, whatev^ 
may have been its variations throughout the several periods of 
which the day is composed. Each temperature, in truth, having 
acted according to its intensity and duraUon, will be expressed 
in the beats of the seconds' hand in the total result, and may 
form the expresuon in an exact arithmetical calculation of the 
mean temperature, just as if the elements of that temperature 
had been known. All, then, that will be required will be for the 
observer, twice in the twenty-four hours, to note the difference 
of the strokes of the pendulum of a well regulated chronometer 
and the thermometer-watch, and this will furnish the daily ac- 
celeration or retardation of the latter. Astronomers will be 
aware that tiie uncertainty in these comparisons will be only to 
the extent of a very small fraction of the oscillation. It will be 
easy experimentally to construct a table which will convert the 
quicker op slower movement of the watch into the degrees of the 
common thermometer. For the purpose of rendering this watch 
more generally useful, M. Jiirgensen has connected with it, and 
without sen«bly augmenting its size, a metallic thermometer 
which gives the actual temperature ; and, with the aid of two 
floats, the maximum and minimum temperatures that occur du^ 
ring the twenty-four hours. The idea of employing an uncom- 
pensated pendulum to measure the annulative effect of tempera- 
ture was suggested by Brewster many years ago, and more late- 
ly in Germany by Grassmann. 

2. Ewtract of a Letter Jrom M. to }i. Arago, «po» 

(Ae ShooHitg Start of the year 1695. — After having read your 
article upon Shooting or Falling Start in the Annuaire of the 
present year, I met, in the course of my reading, with a fact 
which goes to support the statement you advance, that the 
ahooting stars have been especially observed in the monUis of 
April and November. I was then reading "Wilkin's work, in 
which he has supfdied the learned world with the best iuetory 
we possess of Crusades. In giving an account of sevoral phe- 
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nomena which preceded these aBtonishuig mlgratioiis, and which 
the people interpreted into favourable pro^oatics sent of God 
to encourage them in the execution of the enterprize, the author 
says (I translate from the German), " Previous to the Council 
o£ Claremont the stars of heaven bad announced the movement 
of Christendom, for they were beheld by numbers in France! 
on the S5th of April, to &)1 as thick as haU." This passage is 
nearly a copy irom the Ladn Chronicle of Baldric, p. 88. As 
I have not met it in the examplea which you cite, I take the 
liberty of supplying you with it, for the fact is the more valu- 
able, as being at so remote a period. 

3. Shooting Stars on the Night of^e llth-Hth November 
1833, Letter Jrom M. Gaimard to M. de Freifcinet.~-l have 
rec^ved fhHn H. M^uet the following communication *' On 
the night between the 11th and 12th November 1833, M. 
Mliller, Director of the Danish Commercial Establishment of 
Frederikshaab, and M. Kauffelat, Assistant at Gothaab, a di&l 
trict farther north on the same coast, witnessed a shower of 
fire in a western direction, which lasted for a quarter of an 
hour. The Esquimaux, who were terrified at the spectacle, 
ran with the greatest precipitation to rouse the gentlemen 
named above." This observation will necessarily be highly in- 
teresting to M. Arago. In the Annuaire du Bureau des Lon- 
gUudea for the present year, he mentions a shower of shooting 
stars which occurred in America in the night of the 13th-13th 
of November, and he requests that all mariners will attentively 
watch the celestial phenomena between the 10th and Isth of 
November. 

4. Temperalure of Space. — ^At Fort Reliance, north latitude 
6r 46^', west longitude 100° 0* 39", Captain Back observed th^ 
spirit-of-wine thermometer to sink so low as — 70° Fahr. If this 
observation is correct, M. Arago concludes that the temperature 
of space must be under — 70° &, Foisson, however, does not ad- 
mit this omduaon, for, according to him, the temperature of the 
upper stratum of air is conuderably lower than that of space. 

5. The Ancient Temperature on Mount Taurus. — ^. Libri 
has lately given to (he Academie des Sciences an account of the 
last voyage of M. Texier, who, after having traversed the whole 
of Asia Minor, had lately arrived at Trebisond. M. Texier 
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lutd made Urge geological and mioeralogiGal txdkctkMiE. But 
we more eqieciaUy remark, that he had croewd the chain of tbt 
Taurus with an engineer offics, who had teikea Ihe hdgbts ot 
many ^ts. M. Lilui attaches great io^rtance to theie oh- 
aervations, and cooceivea tbej will be much valued by philogiK 
phers. For, S it has been demtnutiated by the invariabifi^ of 
the length of the day that the mean temperature of the eaith 
haa not varied daring SOOO years, the coottancy of tha tempe- 
rature at the surface, and especially the maxima and umimt 
of temperature, are very far from having been demonetralML 
Moreover, those ancient obaervati<ms, which are at all fitted for 
establishing compaiisoM, are v^y rar^ and the problem still 
remains unsolved, on account of the want of the necessary el»- 
meats. Now, these ubaervatioBfl f^ which M. Texio' speaks 
will enable any one to discuss those which XeDoj^KKi made in the 
same localities, during the retreat of the ten thouswid. Xent> 
phon speaks ci perpetual snows, of the wine freezing !n their 
leathern bottles, and of the symptoma o£ somnolency anA td 
a^hyxia, similar to those whidi Solaader and his compaoitma 
experienced in thdr voyage to the southern regions. Accord* 
ing to the remarks of M. Texierand his travelling companion, 
the height of Taurus being determined, it can be ascertained 
wh^her the same phenomena are reproduced in the ptesoit 
day in seasons corresponding with those in whidi Xena|)h<»i 
crossed thisdiain. 

6. Researchei on Living Barometera, by M. lyHombra Fir- 
mas. — The author,inamemMron this subject, proposes to provsf 
that man in a state of health can support, without inconvenieoc^ 
great variations in the atmospheric pressure, provided these va- 
riations are not too sudden and rajud. Even in those cases la 
which the change is effected in a very short period, as when the 
traveller ascends from Hbe bottom to the top of a mountais, the 
effects are far from being the same in different individuals ; in 
truth, whilst some experience very annoying and even ytstf 
painful sensatioDay others are but slightly ^ected, and oUien 
not at all. Tllia is the general result of a great aui^r of 
observations which have been odlected by the sluthor, and 
which perfectly harmonize with his own. He lihewiae tlvi^ 
that the ^sagreeable effects which are eXperie«ccd by fUatt 

■ „Gooj^Ic 
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baveUen Ao not dqaend kAAj cxi tbe dnnhiatian of the prafr 
aure on tlie surface of the body, and on the niificaticKi ot 
the air intenienag with the perfect acoompliBbmcnt of the Mt 
of reqnialion, twt ace likewise caused by fatigue, by tke e£ 
fectB of cx^ and even by the apj»citeiiaioa of the danger with 
which these excuruMH are alnost always aecompamed, Tba 
effects resulting frcan the augmentation of atmoi^ltericpreMiiris 
may, in like manocr, be comphcaicd by the efieeta resulting 
from accessory circumttances. TboB, fivmcrly we referred al> 
most exelusively to this cause the symptoms experienced hf 
workora in the diving b^ whilst a portion k£ the resuhi^ ao> 
oidents was owing to connnencii^ a^yzia ; and fhey ban« 
ceased to manifest tbemsdves since means hare been derised toi 
renovate the air which is vitiated by rcqttratioa It i^ mar»> 
over, true respedii^ the augmentation of the prenorev er «f 
its diminuticti, that its influence varies in differ^ individuals, 
in aome it is scarcely marked, whikt in others it will produce: 
swooning. In general, this seoeibility to change of atmoophfr- 
lie pressure most strongly exhibits itself in posons t£ a feebie 
constitution, ct great narvoua exdtability, in those whose ren^ 
riatiEm is not quite healthy, or who are the victims of rhemsa- 
tisni, or have suflered from bad wounds. In some we observe 
a state of discomfort, or of pain ■aiaee or less acute,' appear un- 
der the influKKo of the difierent causes which act upon the 
barometer, the hygrcsneter, c» the electrwDeter ; and these ifl< 
dicatkma, like thoae of the instruments we have just named, 
mark be&weband the occurrence of certain meteortdoglcal 
changes. It is dtese individuals that M. d'HomlH«s Firmaa 
regards as livii^ faariBoaieters. 

7. £4MHfWNM Jppearance at Sea ^Ae Shetiand /ai».— 
A curious luminous a|9>earsnce at sea|is menti<Hied in the fi^ 
lowing abstract from a letter to Bobwt Stevenscm, Esq. En- 
gineer, by the LightJiouse Eeepo" on Sumburgh Head in Shet- 
land: << MtmdM/^ September 10. \8S&~-Swniargh Head 
Light'houee — The he-rmg^boats went out through the night — 
there came on a severe gale of wind from the north-east, which 
drove them £rf»n their nets, and scarcely any one of tbem gst 
into their own harbours. Mr Hay's fisbetinen lost 180 neta,. 
Mf Bruce of Whalsey lost 114 nets, and a great many «t Ae 
poor men lost the whole of their nets. The fishermen also in- 
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fbnoed me, that upon the same night, there af^ieared: to than 
a light which greatly annoyed them. It appeared like a far- 
nace standing in the vater, and the beama of the %bt stood 
to a great hdght. It became fainter on the approiich of day, 
and at length vaoisbed away by day-light It contimted fbr 
two oi^ts. It stood so near some of the boats that the men 
thought of cutting from thdr lines to get out of its way."" 

8. Tropcal Nt^U. — By the by, I travelled by night, to' 
avoid the heat of Uie mid-day vertical sun, and I now, from ex- 
perienee, advise my fnends never to follow my example. No 
evapcwation takes place, you pers^ure copiously, with which, and 
tbeexcesnve dew, your clodies get saturated, hanging on you 
like wet leather, impeding every motion, and thus iocreaung 
your fatigue. Your breathing is less free, and you get an oc- - 
casioaal puff of cold damp lur, which, instead of refivshing, only 
adds to your diEComfint ; in rfiort, you become fxnnpletely op- 
pressed. But in the sua, what a change ; evaporation raindly 
progresses, your dress acts like a wiDe-cool^, you get rid of the 
oppres^ve sense of heat, become stimulated, and march on ex- 
oesnvely relieved. Que point, however, must never be neglected,' 
to keep a considerable thickness of clothing upon your head ;' 
you may.thm t»d defiance to mere heat On this subject' id 
tiofMcal nights, it occurs to me that there is a rather stngular 
affectitm to whkh the human frame is subject ; and several me- 
dical gentlemen to whom I have spoken, seem to me to oitertain 
rather erroneous views as to its origin. I allude to what is vul- 
gatly called being moon-struck. Dr Wells, in his admirable 
Essay on Dew, has shewn that a mutual interchange of radiated 
heat takes place, in ordinary circumstances, between all bodies, ' 
and that on this depends the preservation of tnnperature. On 
brilliant motm-ligfat and other cloudless nights, however, all ex- 
posed bodies do not receive a quantity equal to that which thc^ 
shed totdi. The want of clouds prevents them receiving that vast 
quantity which woukl otherwise be shot back from the sky-; in 
ctHisequence, equality ol temperature is not maintained.' All 
those bodies which Jie favourably, scnne more than others, be- 
come much cooled down, and, among other effects, moisture is ' 
deponted from the little portion of air, cooled by contact, in Uie 
immediate vicinity of the bodies. The bumau body, when ex« 
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{Meed, oilers no exceptioo to tbe law ; and If the circutnstaDcea 
of the case are such as to preclude the generation copiously of 
animal heat, the consequences are very serious ; persons who 
. incautiously sleep, sentries on duty, &c. become occasionally 
even victimB. When attentively examined in this state, they 
seem like icicles, coid and net, shrunk and livid ; all the blood 
has ' left the super6raal vessels, and become engorged in the 
1arg;e venous trunks ; congestion takes place in the brwn, pro* 
dudng a state precisely similar to that form of apoplexy Which 
occurs in persons perishing in snow-storms, and I have known 
cases when this apoplectic condition has terminated in paralysis 
either of the face or of the limbs, and in one instance in death. 
When intem^ted, those who have suffered slightly from it, 
state the consciousness ot extreme cold against which they could 
Dot make head, then insensibility to cold, and afterwards a 
drov^ness which gradually overpowered them ,'-^a description 
which tallies exactly with that of Banks and Solanderin relation 
to their, suffering from excessive cold in South America, and to 
which the latter nearly fell a victim. The meatis, also, of reco^ 
vering them is precisely ramilar, — a gradual approach to natural 
temperature, with a cautious use of stimulant!). Officers on 
night duty in India, leaving their warm quarters, on pickets, 
have sometimes suffered similarly from the carrying power of 
the damp air, in which they have been forced to remain for 
■ome time, serious illnesses having been entailed on them. May 
this be lotted upon as a primary, orat least an auxiliary agent 
in the production of agues, from its tendency to lower the ani 
mal powers ? 

AKIMAL ELECTRICITT. 

9. Experiments tf M. Matteucci upon the Torpedo. — M. 
Donn^ has sent to the Academy of Sciences at Paris, the ex- 
tract of a letter, in which M. Matteucci gives die conclusions to 
irhich be has come from experiments upon thirty-six torpedoesi 
•\9t. The electrical discharge of the torpedo i»obtained, although 
the skin covering the organ has been removed, and'althongh 
■Uces of the electrical apparatus itself have been cut out. td^ 
When the torpedo does not of its owti will emit a discharge, it is 
impoanble to obtain, in the interior of tbe organ, try what jtait 
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you will, the slightest trace of electricity either by the galvano- 
meter or the condenser, td. The intensity of the discharge di- 
minishes in proporttoD as you reduce the number of the nerves 
which go to the lagan. 4M, In the act of the discharge, the 
electrical current is found to be inrariably directed from the 
back to the pelvis ; and this whether exteriorly, or in the io- 
«de of the organ, or in examining the nerves and the bruOf 
it always proceeds by the nerves to the pelvis. BA, Three 
grains of die hydrochlorate of morphine introduced into the 
stomach of a torpedo, kills it in ten tnioatea; but death is at- 
tended widi stronger discharges than usual, and with convul* 
dons. 6^ When the torpedo has ceased to snpply, though 
irritated, any additional discharge of electricity, if its brain be 
exposed, and if we touch, at first gently, the posterior lobe ctf 
the brain, which supplies nerves to the organ, three or four dis- 
charges more violent than common take place, and which bav* 
the usual direction from the back to the pelvis. But if, insteBil 
of simply touching the surface of the brain, it is deeply and 
rudely wounded, then very violent discharges are renewed, bvt 
mAtmi tie same constancy in t/ie direction of the current I 
have observed three, one immediately after the other, proceed 
from the pelvis to the back, and all without any manifest law. 
These facts, and especially the last, continues M. Matteucci, 
suffice to demonstrate, that the electricity of the torpedo is not 
produced in the organs it possesses on each side <^ the brain, 
that this current ree^ves its direction from the brain, and that 
the electricity in ihe peculiar apparatus is only dtrnd^ued there, 
as in a Leyden bottle, or in a secondary pile. He odds, I an 
far from thinking that the study of the torpedo is concluded ; 
there is still much to do ; but it appears not a little interesting, 
that it has been demonstrated that, electricity in the torpedo is 
nothing nxtre than condeosed by the srgims : aod, if we do nof 
find the traces of electricity in other animals, it ig only becauM 
they have not such conden^ng organs, and that th«r electriia^ 
is continually disappearing in the discharge of th^ numnws 
functions. 

CHEHIITBT. ' ' 

10. On aoHd Carbonic Add.— Letter bom M. Thiloiiqr tfttlw 
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Aradmik dw Sciaicw of Parn.—« I bmrt the faooMiraf dchf 
vuiouacuig to tba Acaduaj that I b«Te just finialud « second 
usmoir upon liqiiid carbonic acid, id i^kb, aAet bavtitg buc* 
oesafully examined the different parti of tbia bodj, iu ^pCcifSo 
gravify, which is to variable that* from 83° to 86^ Fahr., it auiM 
cewvely riuu through the whole scale of denntHB from water to 
tb^ of etben ; its dtJatoiifi^ which ia four times greater than 
that <rf'a»r itadf ; its prtamn and the weif^t of its vapour; its 
copiQ»riiy, and a^nciall/ its comfrtuibiiHj^ which ia a thou* 
land-fold greater than that of water, I baVe succeeded in dctn* 
»!''"''Tg in the moat axact manner, the uniform and oonatant hiv 
which regukfiea aU these pheaomcna, which at fint view afpeaf 
altogether independent of each other. The Academy will withont 
doubt leant with intenat, that, byUcanK^averjwniileaj^iai** 
tua, I have aucoecded in inatantly [vodticiDg^ and cconomioaUyj 
maates of aolid cathooic add weiglnng an ninoe and an ouno* 
and a quarter, and whitji the experimental chemitt may benefi* 
cully emf^y. My first expcainenu on cold, whkb I hart at<- 
ready preaented to the Academy, were made by directing a 
Stream of liquid cariwnic add upon the bulb of a thwmoawtert 
or on tubea which owloaed the difiennt subatoncm upon whidi 
the action of. the ct^ was trkd. This m^hod had Um aerioul 
itNxmvenience of waiting a great quantity of Uie liquid, and of 
leavii^ some uncertainty upon the maxJmum of the cold pro- 
duced. The Cadlity and abundance with wbicb I now ob> 
tain the ttAA carbonic acid has lupfdied me wiUi a method of 
esperimoiCing which i> iafinltely prcfersUe. The bulb of the 
tiiennooieter having been introduced into the centre of a small 
mass of solid carbonic acid, at the end of one or two minutn t^e 
thermometerbecatneatatiooaryBDd stood at — ]94i°Fahr. Soma 
dropa of ether and of olcohd poured upon the solid mass did not 
[woduce any iq}pr«:iable dtfiTi^enoe less or more <« the tempen. 
tore. Ether /onns a mixture which b half liquid, and of the 
CQOsistenoe of melung snow ; but alcohi^, in canbintng with ao* 
lid carbonic add, congeals, and {M^uocs a hard, brilliant, and 
■emi-transparent ice. This freezing of anhydrous alcx>bol only 
takes plaee in the act of mixture l when isolated, aa in a al.ver 
tube, in the midst of a mass of solid carbonic add, the alcohol 
uodei^oee no change whatever. The mixture of akohol and 
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solid carbonic acid beghu to melt at — IS3° Fahr., and starting at 
this point, the tempe^ture does not vary say more. Thus we 
eon obtaiB from this extreme limit a ptnnt as fixed as is supplied 
by that of melting ice. If, after having formed a small coppd 
ef .solid carbonic acid, we pour into it three or four dracbms of 
mercury, it is seen to congeal in a few aeccwds, and to remain 
in this new condition so long as an atom of solid carlionic Aad 
renwinB, that is to say, for twenty or thirty minutes when the 
w^ht.of the eoppet is from two to three drachms. I liave al- 
ready said that the addition of ether or alcohol did not atigment 
die real degree of the «Jd, but, by giving the solid carbonic acid 
the power of nuHstening bodies, and of adherii^ more intimate- 
ly to their surface, these substances much increase the frigerattng 
efiecls. A piece of solid carbonic acid, on which some drops ol 
^ther or alcohol are poured, becomes capable i^ congealing 
fifteeu or twenty times its wag^t of mercury. The prompti- 
tude with which it is coDverted into the etdid state, the mass in 
which it is effected, and whidi may eanly exceed half n pounds 
and its continuance in this new condition, which may be maia- 
fained as Itmg.as you like, with the sii^le [»ecauti(Ki of pladi^ 
the metallic mass upon a base of soUd carbonic add, kada meto 
beliesve that this method of freezing mercury will beoceforward 
be substituted for all those which have been previously employed." 
11. Mode ofprevtnting Beerjrom becotmng add. — A patent 
has been taken out in America, for preserving beer from becoming 
acid in hot weather, or between the temperatures of ^4l' and 94°. 
To every 174 gallons of liquor, the patentee Mr Storewell di- 
rects theuie of one pound of raishis, iu the following manner : — 
" Put the raisins into a linen or cotton bag, and then put the bag 
containing the laisios into the liquor before fermrataikm ; Uie 
liquw may then be let' down at 65° or as high as 70°. The bag 
containing the raisins must remain in the vat until the process 
of fermentation has so far advanced as to produce a white ap- 
pearance or scum all over the surface of the liquor, which will 
probably take place in about twen^-four hours. The bag con- 
taining the raisins must then be taken out, and the liquor left 
until fermentation ceases. The degree of heat in the' place 
where the working vat is ntuated, should not exceed 6fi° nor h* 
less than 60°." To prevent dtttillers' muh frcan beoMoing add; 
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two foutads of iwuns should be pirt into 150 gatlonsof the vaAi, 
iheraJsina bnng cho[^d and put in without a bag, «nd 106 of 
hops ahoold be put iato the wash vat for erery eight bushds of 
malt at the time of washing, and } of a pound of hops for trery 
bushel of ma^ brewed, to be boiled on in the liquor in the copp^. 

.:l%Noie,onihe Matw/iuture of Ptatinvm, by M.'Pxuhjzv. 
-^The method, of Woliatixm in the fabrication trfplMinnm. ft 
only followed by thoK who nidie'tbis metal an articleof ctflisi. 
menx. ChemiBts do not pnepwe saaUeable platinum for' the iV^ 
quirementa of their laboratoriee, and in thdr public lecturos its 
prflpaFfttioniineYer cxbjbited. M. Lieb^is, I bdle^ei,' the«nly 
we who muMi^wtiirei it.durin^ his course. Although the me^ 
tiiod he follows is precisely that of Wollaston, and thereftn« 
prcswts notlung new in .a sc»enti£c pmot-of viewj yet it may be 
a^ke useful and agreeable bi i^emiits tO' retrace the steps of « 
process whish is too modi n^;lectcd and so easy of estenttdo; . 
that we may say there is no operation whatever more Shnple or 
eifpeditious than that of the manufacture of malleabW platinum,' 
made in the simple apparatus deeoibed b^w,< — It is a hollow' 
oylindei slightly «oaical,' one of the extremities of which is closed 
by arsmall but.very thick metaOie plate. After havit^ i^eeOoK 
posed ^t aalow a temperature aspoeslblethe muriate of jflhtiium 
and anktuooia, Hk Jroth vimh is [Hoduced is separated by a 
{H^e of wpod : with this asd a little water a.clear paste is to ba 
mtifle, and introduced into' the cylbder : An iron pislion is-then 
introduced, in^ the cylinder, andaftw having pressed it at first 
v^y gently for a tmnutie or two, it is then compressed witbthe 
greatest poauUe force. An iroA ring,. by whidi the bf^«f the 
cylinder, is supported, being etrudc with' a hammer, afibrds vs 
facilities for getting at the piece of platinum which is thu^formed. 
The pUtiaum talcen from the cylinder .has already a high <Uii-' 
Mty, and a brilliant. met^i&jlwtre. It is dried with a gentle: 
heat ; and, after havii^ been exposed fix a quarter of an h<Air to . 
a white heat, it is ra[Md)y withdrawn from the crucible, and re. 
caves a ioiigle blow of. the hammer. It is then again expi»ed bi' 
the fire four <^ fiw times, anid.the mimber of the ttrolwB fiom 
the hammer are only giaduaUy inctsased^ In less tbab half aa 
hour the whole operation is finished ; and it is so easy that the . 
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xesult is always certiuti. I howexhilnt tothe Acmdeiny aqutulft 
and the blade of a knife of pbtihum, which I myself mw prei 
pared in a few minutes at Gtesen in M. LiebJg's laboratory. 



lS.^On the Spec^ Characters o^ the larger Cetaeea, aa de* 
ducedjrom the Confi>maHon <f Oe Bonef ^ the Ear, by M. 
Vaxbsnkdsh. — It is often very difficult, M. Vanbeneden re- 
marks, to disdngniih between the difierent spedes of whales, if 
you hare not an opportunity of examining the tpedmena in a 
fresh state, en- of comparing thor crania. But in the arrange* 
ment trf the bones of the ear an equally important diaracter it 
found, altbouj^ it ha* not hitherto been noticed, notwithstand- 
ing that its aj^ication might be often most useful. A n^- 
■ger wonld have much less difficulty to give an aecount of th« 
bones <^ the eu- of a whale, than of its whole cranium, and 
mi^t in this way as eAFbctually dMain all Uie necessary infor- 
mation for determining the species. In this way we may 
speedily have in all the MuKuma a series of preparations of 
Omiparative Anatomy, which, for this order of the mammaHa, 
will be the representation of the various geima and species, as 
in the other orders, there is a aeries whidi exhibtta the fi»mulary 
of the dental aj^iaratus. The genus Rorqual, which is clearly 
distinguished by external marks, is not (em so by those aScmied 
by ^e examination of the ear, and this is also true ef the seve- 
ral species of the goius. From this source, then, we may ob. 
tain valuable data for ascertaining the geopiphic distribution 
itf these animus. Thus, it is not now known how Ihr the rot' 
qual which is distinguished as the Medit^ranean species, pene- 
trates towards the North Pole ; but the bones of the ear which 
were last year descnbed by MM. Qaay and Goimard, during 
their voyage to Iceland, demonstrates that this species pene- 
trates much farther in that direedon iJian was previously sup> 
posed. Tlus character is sin unportaat in the determination of 
fossil species. Thus a bone of the ear, found by'M. Vanbe- 
oeben ia the [oovince of Anven^ has been rect^ised to belcMig 
to a Boiqual ; but of a species difi^'ent from those which are 
known as existing at the present time. 

14. Fo$tii Saurian m ike IJa$ <^i^ ttk of Skye.--'*Qa the 
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eastera ude of the northern wing of the Island of Skye, below tlie 
farm of l^nfera, I found a petrified turtle, of large-size. It rested 
on a wacke rock, and had been part of a shattery bed of lime- 
stone, which occupied the sea beaeh behind, but which the sea 
had wadied fhim around it. Its t^ell preserved its natural 
yellowish-green colour only a little blanched ; and all its septa- 
ria were perfectly distinct. Its neck extended from its body in 
a curvature like that of a swan, and had all its conical rings 
pverlapfnng each other. Its eye was perfectly distinct, and on- 
ly its mouth was a little bruised. Internally it consisted of 
dark-blue limestone, intersected by the animal membranes of 
snowy whiteness.** This notice we extract from a published 
lecture on geology by the late Bererend James Headrick, bear- 
ing date 1828, Montrose, The fosffll may belong to the genus 
Plesbsaurus. 

10. IftfuaoTy Jnimaia of the Sprimga qf Carlsbad. — The re- 
searches which had been made by E!hrenberg respecting the 
infusoria which are found in the mineral waters of Carlsbad, 
bad previously demonstrated that there were to be found among 
thote animals forms which were very peculiar, and which had 
not previously been observed except among marine animals. 
But, be^desthis, these waters, with the exception ' of those of 
Tessel, and the common fresh-water springs, are now found to 
contain a con^derable number of forms which are altt^etber 
new, which M. Ehrenbe^ bad not previously observed in fresh. 
Water, and which probably, therefore, belong either to the waters 
of the ocean, or to salt springs ; or, finally, are altogether pe- 
culiar to the waters of Carlsbad. 

AHTHKOPSLOaY-. 
16. Use efHoTM Fk^ at an arUdt fjf Fa^ in Parit.^— 
« We must now," says tfie Editor of the Athensum, in his no- 
tice of Parent Duchatelet*B work on Public Hedth, '• enter> 
tain our readers widi the hiatory at horse-fleih as a part of the 
dietary of our good ndgbbours dw PariiiaDB. The impurities 
of the knaeker*fl yard, and the choice of hit subjects, are too 
well known to require detail bcr« ; ytt it is through this chaib 
nd that the ' cheap kbA nasty' eating-houiea fox the hnrnUac 
classes were accustomed (clandastiBely) to obtdn diair wppi^ 
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of. animal food for tlieir customers. Omittdng the earlier no- 
tices of the practice, which are contained in the work before us, 
we shall take the matter up in the year ISSff, wbea ■ the Board 
of Health, having acquired proof that the horse-fieah sold for 
the dogs was habitually also used by the poorer dasses ; and 
considering the article to be well- tasted and nutritious — that the 
workmen of Mont&ucon throve upon it, and that military men 
have often been glad enough to get it, — proposed to regularise 
the sale by open permission, and the eitablishment of horae- 
butcheries, where sound animals alone should be slaughtered.* 
This proposition was not approved, and the subject was for that 
time (hxipped. In 18SS, and from thenceforward to 1830, an in- 
dividual having obtained the permission to introduce horse-flesh 
into Paris, for the use of the wild beasts at tiie Jardin des 
Flantes, sold enormous quantities to the poor in the Fauboui^ 
St MarceL Accordingly, in the distress which followed the 
Revolution of 18S0, the project of an open and lawful sale of 
(he article was again brought forward ; but it was considered 
that society having by common consent refused the flee^ c^ 
this animal, there must be something inherently disgusting in 
its use ; and the idea was again rejected. The aiithor, how- 
ever, adds : ' I have, notwithstanding, myself acquired a per- 
fect proof, that a larger quantity of horse-flesh was never con. 
sumed than during the last winter. The workmen out of em- 
ployment were in the habit of going to the knackefs yard, 
where it was given to them in any quantity they desired, withr 
QUt their troubling themselves with inquiries into the causes of 
the animal's dea^. It was sufBcicnt that the meat bx^ed well, 
in order to be put aside for distribution. The Commissary of 
Police for the quarter of Saint Martin declared, that horse-flesh 
was notoriously sold, at several restaurateurs, at four aout per 
lb. ; and that, when it could not be brought into town during 
the day, it was, during the night, and at an appointed time and 
place, thrown over the walls in lai^ quantitiee, and immediate- 
ly taken away.' This, he adds, is practised every day. — To 
complete this sketdi, we have only to repeat the Doctor*8 as- 
sertion, that ' be never attended the depot for knacking tiie 
dead dogs and cats of Paris, without finding some of both spe- 
ries (Mvpared for tiie spit ; and (he asks) are these intended fn 
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the use of the workmen themselveB, or ore they sold in the city .^ 
The question of l^alizing horse-fleeh seems to have occii|He<) 
the atteotion of the French authorities very de^y. M. Du- 
chatelet, who is a vehemeot advocate for the practice, insists 
upon two points ; first, the perfect fitness of the article for the 
purpose of food ; and, secondly, the impossibiUty of preventing 
its clandestine sale. Ify he contends, the sale be pennitted* 
every guarantee can be obtained for the wholesome and cleanly 
[a«paration d the meat, which cannot otherwise be insured ; 
and the public would not risk purchasing it disguised under 
oitother appdlation, at the higher price of the other more 
esteemed species of meat. — The state of things to be inferred 
from these details, does not augur well for the general condi- 
tion of the working classes in Paris ; and it is probably but too 
true, that however comfortable may be the mode of Uving of 
those above the lowest, yet that the utter imskilled laboumt 
are for the most part accustomed to the greatest hardships. A. 
Londoner of the lowest class would suffer much and long pri> 
vation before he would tolerate the bare idea of feeding up(»i 
any unaccustomed article of diet ; but if such an article came 
from a source so disgusting and auspicious, mere starvation 
alone would compel him to adopt it. On the point of clandes- 
tine consumption, there is perhaps greater equality between the 
two capitals than the public is aware of. Considering the enor- 
mous size of London, and the avidity of its speculators, it can 
hardly be doubted that much dressed food is sold within its 
precincts, whose origin and preparation would not bear too ri- 
gid scrutiny. Fortunately, ' what the eye sees not,' &e. ; and 
it is well if no material less really unwholesome than horse- 
flesh is selected for the purpose."' — Atketiamm, Nov. 13. 1836. 
IT 7V lUyrian Dwarf.— M. GeoSroy St Hilaire gave 
VAcademie deM Sciettces at Paris, some details respecting this 
remarkable dwarf, who is distinguished by the exact propor-' 
tion of the several parts of his body. This individual, wboae 
name is Mathias GuUia, was bom in lUyricum, at Breda, a viU 
lage not £^ from Trieste. He is now tw«i^-twa years c^ 
age ; and his hdght is not more than (<Hie metre) three feet 
three inches. Untdl the age of five years, his physical devdt^ 
ment exhibited nothing particular ; but after that timo be 
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ceased to grov. His intellectual developmeiit, on the other 
hand, does not appear to hare been arrested ; and his parents, 
who aocompuiy him, declare that he speaks vith facility the 
Italian, French, and German languages, besides the Illyrian, 
and another dialect which are common on the shores of the 
Adriatic. Themembenof the Medical Section of the Academy 
*rere requested more particularly to examine htm. 

AMATOMr AKD PHT8IOLOGY. 

18. Researchet on the Structure <^0ie Teeth. Extract of a 
letter from M. Betzius to M. Flourent, — Messrs Retzius and 
Purkinje, have been engaged much about the same time, but 
unknown to each other, in microscojnc researches on the teeth. 
The observations of the latter anatomist have been published hi 
the Inaugural The&es of two of his pupils, viz. those of Messrs 
Frankel and Raschow ; and M. Retzius has published his in 
the last volume of the Memoin of the Academy of Stockholm, 
which will speedily appear. M. Purkinje, says the author of 
the letter, has carried farther than I have done hia researches 
npon the enamel ; and I believe that I on the other hand have 
pushed my investigations further on the structure of the osseous 
portion. The two preparations which I truinnit along with 
this letter, will enable you to verify the accuracy of my con- 
dunons. Both M. Purkinje and mysdf have reoogmsed that 
the osseous substance is principally composed of waving fibres, 
and of hollow cylindrical canals, wbidi extend from the cavity 
of the pulp or hning membrane in a radiating manner towards 
tfie surface ; I have observed that they are ramified with great 
regularity, snd but rarely communicate with each othn*. Un- 
der the microscope they appear like vessels which are filled 
with a white substance. I may add that the same structure 
is witnessed in the teeth of all the vertebrata. Since these ob- 
servations were published, I find that Leuwenhoeck had made 
rimilar ones, but they had entirely been lost ^ght of. The two 
preparations I send you are prepared from humaq teeth, and 
on both a groove may be found, the one rnnning vertically, the 
other horizontally, and in the centre rf the crown. We have 
both discovered the cortical substance of Tenon, which surrounds 
the root of the human teeth. This substance, accor di ng to our 
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dbservKtioDS, very much reiemUes in structure that of the bones ; 
it has the tame small cavities, and undulatfiig canals, but it ap- 
pears to have no bloodvessels, or cylindrical tubes, or radiated 
canals. 

19- Microscopic Raeardut on the Sirticture of Ae TVett, 
4y M. F. Jhtjar^n. — The author having detailed the recent 
labours of Messrs Purkinje and Retzius (as stated above) le* 
marlcB that Malpigfai had, as early as \6ffJ, observed the struc- 
ture of the enamel, and that Leuwenhoeck in 1687 announced 
tiiat the bony portion is composed of a union of small tubes in 
which he could perceive infiltrations, the result of capillary at- 
traction. M. Dujardin then points out his method of obser- 
vation, which consists in removing, by means of the small chisael 
of the engravear, laminae of extreme fineness, either parallel to 
the exterior surface, or in the direction of the natural fissures, 
or perpendicular to the axis. The laminee thus procured with- 
out roughness, which, be it observed, is not a little difficult, are 
exposed under water, placed between two fine plates of polished 
glass, and introduced into the microscope, varying the mode of 
illumination, and augmenting the power of the lig^t by means 
of lenses placed underneath. The parallel laminse <^ the sur- 
&ce exhibit in all teeth of mammalia, holes or pcn^s of fix>m 
iiSs ^ Trss P^*^ °^ "■ ^"^ ™ ^^^> ^°^ spaces ^jg of a line, 
80 that there are from 380 to 500 in the length of a line. This 
is nearly the number indicated by Leuwenhoeck, but the ob- 
servations of Mr Purkinje differ, inasmuch as this observer has 
fbund intervals five or dx times as great as ^e pores or tubes. 
These pores are sometimes round or oval, but they are irregular, 
and elongated, and even appear to arise from the unity of se- 
veral pores. This irregularity alone is sufficient to indicate 
that they are not the orifices of tubes or vessels ; and besides 
it is impossible to recognise in the fine laminse any difference 
c^ density, forming a concentric circle round the pores, which 
would have been the case if they were the sections of tubes or 
vessels ; and moreover the rupture of these lanunee does not 
exhibit that they have proper parietes, which are more resist- 
ing. The pores especially in the long teeth, such as the ca- 
ning assume a somewhat regular disposition in a lonj^tudi- 
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are moet 61(41; produted> because at each pore there is a cor> 
responding doqgated gap, or a small canal proceeding from the 
axis. If one of the laminae is raised from the surface of these 
fissures, we see very distinctly the small canals, which are all 
nearly parallel, with a diameter nearly equal, proceeding froiD 
die centre towards the surface; but the irregularity in thd)? 
calibre, and their intercommunications with each other, also jgi^ 
to prove that they are gaps left in the bony substance at tlier 
time it is secreted by the dentary pulp, and not pre-exiatin{^ 
tubes, which would assume a very different kind of uniformity. 
M. Dujardtn, moreover, has not been able to perceive the re^ 
gular ramifications attributed by M. Retzius to the canals, norj 
the waving fibres which this anatomist states to be distinct from 
the cylindrical hollow tubes. He concludes by pointing out 
the difference which the structure pf the teeth of fishes exhibits 
from that of the mammalia. As an example, he takes that of the 
pike, and at once found that it split, as did -the others, with 
most ease in ,the_ direction of its length, whilst oa the whole 
it is much softer. Their centre, is ccnnposed of a fibroin 
bundle^ as Malpighi had previously announced, and here he' 
found irregular shut lacuns'trf a coDeaderable sise. The cfH^ 
tical part, which is about t^ of a line thick, separated' from the 
central portion by a circle of compressed lacunEe, is composed- 
oflaminroor fibres of a particular structure, bent outwards, 
and vhoUy di&rent from the enamel or bony substance of. 
other teeth. 

3Q. . Summary of Researches upon the Aiuttomy qfthe Ptlvis, 
iy Mr Alexander, Thomson. — The author states that Ui»^ re- 
searches are connected with a great work upon Hernia^ an4 
that it is chiefly for the purpose of elucidating this part of 
surreal pathology, that they have been undertaken. He 
points out succesavely the general arrangement of the (y&- 
rent fibrous lamime, which occur in the parietes <^ the eiida- 
m«), and the neighbouring parts, and thus determinates the 
number of curvings which such hernia ought to have, accord- 
ing to the region in which it occurs. From these statements 
he deduces many remarks, on the application of bandages, and 
operaticms, 'add the variolis' manifestations which in certain 
ca^esmaysupersedethenecessity ofthescalpel: finally, in those 
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DMnui which it must be employed, he points out tboae pfiHs 
in which iiicisioii is Hiperfluous ; as for example, in the Opera- 
tion of cniral hoiiia, he diacassefl the propriety of the diviBoti 
of'Gimbernat ligaments, and avails himself of this opportunity 
to point out the minute structure of this ligiunent: Far from 
bung so iumj^e as is usually supposed, according to him, it is 
Ibtided by the superpositions of many GIbx>us laminae, which 
lure the pndongations of the tendinous extremities of different 
muscles. The author in concluding this summary iosists oa 
an'anatomical point which he has already displayed in several 
memoirs which have been read to the Academie des Sciences, 
viz. upon the crossing of these teadinous fibres, and their inter- 
lacement upon the mesial line of the abdomen. 
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1* Levys wnA M ^SMrtttofffft 

We Iiare the pleasure of announcing that the printing of an im- 
portant work, which the scienUfic world owes to the liberality of 
Mr H. Hewland of London, is now nearly finished, and dut earif 
next year it will appear in. three volmnes octavo, mth a volome 
of 83 plates, representing crystals, with descriptions draWn np by 
the late celebrated Abbe Bany, nnder the title, " Dtier^ilion ^uae 
QtHection de Mmeraux, appartenaid d MonneMr Ckarlat Hampdeh 
Turaer,foTvie par Mr Bmri Hadtaid, et dSerile par Mr Anumd 
Lmy, en 3 vob. 6to, avec I volume de 83 planches, &c." 
S. MieogrtgAia : coniainuiff Praeiical JSut^ on Re/beting Solar, 

Oa^'HylrogtH Gas Miertaeopa, Mieromtlert, Ey*-Pieoa, SfC^ 

By C. R. Goring and Andrew PniToaARD, Esqrs., 1 vol. ftro, 

pp. SSI. London, Wliittaker and Company. 

In this Jonmal we have frequently directed the attention of na- 
tnralista to the important and beaattfid discoveries made in oar 
tioie by aieaiis of die microso^Mi. Hie investigatiOBi of Bhren- 
barg (a the lafiworiaand on fossil organie remains; the new re- 
aearnfaes aa the ofgauo alenMiits, and intieiate stnictare of animal 
bodiea, by Q. B. IVeriiaDBst the discoveries ef Vm Baer, Radike, 
Pnrkinje, Wagner, Valmtine, Muller, Retains, Ihgardia, Brown, 
BuuBT, and other distii^islied explorers of the minuter arrange- 
ments in the organic Jungdom ; and the oorioiw obeemtfsnf 4f 
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Niml OB the «tnHt»!« pf ftMiil Togflldbifli, w« •*• to tU pMran itf 

the nocTMcspB. W« oa, i 

Out tin aAainUa Hnstigttuni bow io ■ 

b7 BMM d tke nieraMi^s, wn 4q>fBuig ap <o m an cnticdif B«ir 

wwld. OtsvT«n are indebted to tbe antbon of tke HKognfUa 

fer Tarioai ralaabls ooatrlbotioM to nionMO|Haal loMaBc ; and tkv 

prVMBt TohuM m f«rticiilacly reoomnead ai a laanwj en tlua 



8. Hittory tfBrititi FiiAt*. By Wiujah Yjjibell, £19^ Vice- 
Pretodent of the Zoolopcal Suteiety of London, && &c. Ultu- 
trated by nearly 400 wood'Cota. 2 toIb. 870. John van Voorst) 
London. 

Before the appearance of Uib valoable woric, the ralqect of Bri- 
B^ageodMaay eb a er T er i^aBd 
n had been coUeeted, To Mr Yarrell, u 
long advantag^eoosly known to natnialiata, bo* been reserved the 
agreeable though difficult oBdertricuiK of hringuv together, in an 
■cscurate &nn, all that a at preaent known on this important anb- 
ject. That he haa sncceeded, is evinced by the nmretaal testimony 
in fviow of the " History of British Ushea," ea:pre8sed by oor 
best naturalist!. The enterprising pabliabo', Mr Vwi Voorst, haa 
been fortunate in — nrigg for his work on Kitish seology die ta- 
lents and practical knotrledge of snch naturalists as. Yarrell and 
Bell. 



Proceedings t^the Socie^Jin- the EncouragemerU of the Usffid 
Arte in Scotland. 

Tbb Society for the £DcoaragemeDt of the Useful Arts beld 
its first meeting for sesqion 183G-97, in the JRoyal IpstitutiOD, 
oa Wednesday the 9th November 18S^ at 8 o'clock, p.m. 
EswAU> Sasc, Esq. V. P. in the Chair. 

The ibllowing commnoicatioos were laid bafbrc the Society >»« 

I. ^eetmen of a New Mel/tod tfcamibimmg LeUar^pimt wiA £di 
guffM^,- by facUttathig the iattodMliaD «f J)iapnm$, Sfc^ 
BMkt ^ S mm- e , ^ By Mr John ClrSibwii, Riirter, 184 Tt«»> 
gate, MeiviUa Place, Otasgow. 

Ilrt qMomen produeed is the Seccmd BSditiMi <tf the PWaass 
pma rflhaOlasgww Royid^ InSniary 1S8& 
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2. Ob an Imprvrflmmt in the fonuatisn vS tb« common Imide 
CAirnug JhoL By Edward Btuig, £wt. F.B.S.B^V.P. Soo. 

Am. 

3. DoNATKHi. SeMoriAet on Seat. Seeoad Seriea. Vrom tlie 
TraniaclioM of the Rsyal Society of fidiBbnrgh. 8d May ISSS. 
By Profemor Forbeft, F.B.6.Ii, &E., V.P. SocArtmbiL f^ov 
the Author. 

3. Donation. On the M a thtmat i m l Form <^ ^ GeAieP ti t im t 
With s Plate. By Profeuor Forbes. From the Anthor. 

Nov. as— Edward Bang, San. V. P-> in the Cfaur. Tlw follow- 
ing commimicationB were lud beforv the Society :— 

1. Mr BobiEOii extubitfld and deftcribed a Taili Lamp (^Argand 
bnmer) calcalated for being ved tpil/t Cocoa-mta Oil. Comnmnl- 
cated by Sir Gewgo Mac^enne of CohU, Bart., M. S. A. 

This huop ^vM a powerful Vigbt at a connderaUy smaller «x>- 
penie thaa thoao do in which it Is necessary to bora Spermaeed 
oU. 

2. Desoription of an .Ai^voaeci TWnqn CnNfr. By Gm^b WB- 
liam Hoy, Esq. 8 Doncan Street, Newington. 

A model was exhibited, as also one <m the old eonstmetion. 

3. Beouu^ on Mr James 6aD jamor's Sgtitm o^Afiinea/ Nota- 
tian by Pigttreir— for iJu use i^Ae Blind. By John ThomMO, Bsq. 
Professor of Mosie, Edinburgh, M.8.A. 

4. DoauTiow. Statements of the Ednation, &H|4oyinent, and 
Internal Arrangements adopted at the Asylum for Ae Slhtd, Oia^ 
yoiot ije, and Ninth Annnol Beport by the Directors, with Litho- 
graphic Illnatrations. Presented by J<te Alston, Esq. the Aidbor. 
AiBloi at GlasgMr, Jnno 1636. 

5. DcwATiON. Yiat l^eeiMen oi PrwtHiig Jbr Aa BHnd, exe- 
cBted at the CHaag«w Aiyloni; mider the direeti<m of Janrat AJ- 
ston, Esq. From Mr Alston. 

Hui fidlowiaf* cau^dntes were admitted as ordaary members:— 
1. JSx Babot Hume, Tlnmber, 91 Wert B^^ster Street. S. TAx Alex- 
ander KlAwood, SIc-Cutter, Meuae lAne, St Andrew Street. 

Dat. 7«~lfr Vnhaaot Forbes, V. P., is die C3wir. The follow^ 
i^ oonunmieations wane bad baAiN the SeeieCy : 

L Part Firrt at Ae Annni Report on Ae State of the CseM 
Arts, ordm^ by the BtAttj. By Edward Sang, Esq. F.B.8.SI, 
V. P. Soe. Arts, tsMher of MayieBMtti*^ aad teatorer witKatnnl 
fhOetOfiiy^^aJbamgb. 

In this part of his.r^ovt, Afa SBBgbroaght nBd«rnotia»dwBWre 
nwat iUfnTOMaUm die Turwi^ and Plnisig HoiMms, ^n[^ 
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'■ S. On th« ErroneoiiB Geograpbic&l Position of many Points on 
^ Fritfi of CSyde. ByiWillum Galbrutli, £iq. teacher of Ma- 
thenuitica, Edinburgh, M.S. A. 

In this paper Mr Galbraitli shewed, Jrom actual obsemttion, that 
Mris^. points' in the entranoe to the Frith of Clyde, inch as Pladda 
■I^ht and the ioHlh end ^ Arran, are erroneously laid dowh 'even 
•n the best maps, to the extent of an error of fire milei in latitude ; 
file longitsde heJng also \&cy erroneoiiB. He concluded by suggest- 
ing the jtropriety of raemoralising Goremment to allot a tenth part 
of the men employed on the Trigonometrical JSnrrey of Ireland, to 
complete the Soirey of Scotland. 

5. Tiro Models of Snow-PloQghs, invented by Mr Thomas 
.mute, might, Straton, were exhibited. 

4. Drawing and Description of a Tenoring and Sash-making 
Msnhinr By Mr Jolm Kiricwood junior, Wright, Glasgow. 

6. W. Anstin and Cmupany's F^nily-Mangle, which obtained 
the SItot Medal in 1884, was exhibited in an improved form. ' 

.' This mangle haa been simplified, and iron frames hare been sub- 
•titnt«d for wooden ones. Mr Wilshere of 9 Waterloo Place, the 
maker, exhibited this mangle. 

6. . The Committee on M. Dembour's (of Metz) Metallic Ect^ra- 
^phy, or Method of Engraving in Relief, reported. Mr Gellatly, 



7. The Ri^iort of Committee on Hr R. Adie's New Anemoine- 
Xer, was read. 

. 8. The List of Prises offered by the Society for the cmreitt Ses- 
.■too, 1636-37, were distributed, 

9. The following Report of the Priae Gomntittee awarding the 
fruet for Seuton 1835.^B| was read, and the Prises were delirer- 
4dlto the tuccessfnl Candidates, by the Vice-President, with' appro- 
priate addresses > — 

1. To Edward Sang, Esq. teacher of Mathematics, and lectarer 
uaN^nral Philosophy, Vice-Pres. Soc of Arta,— Jior his Improve* 
ment in the Constmotion of Wollsston*! Gonbmeter ; read and ex- 
Jtibhad 13th April 1836,— The Society's Honorary gSlrer Me^. 

2. To Mr John Sang, land-sarreyor, Klricaldy, M. S. A., — tot 
^ia Systematic Method of Measuring Surface and Solidi^ ; read 
ISth April 1836.— The Society's Hoirorary Silver Med^ 

9, To Mr Jame* Gall jnaior, printer, Edinhnri^i, — for bis spe- 
rimens of Embossed Maps for the Blind ( .exhUiitad 9th Muoh 
ISaSp—tThe Society's Honorary. Silver ,MedaL : 

4. X» Henn John Mac^berson (id BnaiUt Htm), Bifii Straat, 
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Edinburg-h, and Charlea Hope Smith, garden -Brchitect, Edinburgh, 
— for their New Mode of Heating a Bath by meani of a Portable 
Boiler; read) and exhibited in operation, 17tb February 1836. — 
The Society'! Honorary SJlrer Medal. 

5. To Mr R. Adie, optician, Liverpool, — for bis New AoMno- 
meter, by which the most minute Changes in the Force or Velocity 
of the Wind or Current of Air may be measured; read 25th May 
1836. — The Society's Honorary Silver ^fedal. 

S. To William Galbraith, Esq. teacher of Mathematica, Edin- 
burgh, M.S.A., — for his New Pocket Box (Hrcle for making 
Observalions at Sea or on Land ; read and exhibited I3th April 
1636 The Sodety's Silver Medal, value Ten Sovereigns. 

7. To Messrs Matilnre and Macdonald, lithographers, 190 Tnm- 
gate, Glasgow, — fiir Nine Specimens of Transfer Lithographic 
Drawing and Printing; exhibited 27th April 1836. — The Society's 
Silver Medal, value Eight Sovereigns. 

8. To Mr James Whitelaw, 18 Russell Street, Glasgotr.—for 
his Additions to the Turning- Lathe, for facilitating Slow Turning 
where only a smnll portion of the body is meant to be turned ; read 
and exhibited 18th November 1835 and 13th January 1836. — The 
Society's Silver Medal, value Five Sovereigns. 

9. To Mr James Gall junior, printer, Edinburgh, M. 8. A., — for 
his Guide for Teaddng the Blind to vrrite a common Current 
hand ; and for his Pin Notation for enabling the Blind to perform 
Arithmetical Calcnl&tions, and to form Geometrical Figures, &c,; 
read and exhibited 30th March 1836. — Five Sovereigns. 

10. To Mr J. Krkwood junior, wright, Glasgow, — for a Ma< 
chine for cutting Mortises in Joiner Work, introduced by him into 
this country from America ; read and exhibited 27th April 1836. 
— Three Sovereigns. 

U. To Mr John St Clair, teacher of Muuo, 59 South Bridge 
Street, Edinburgh (himself blind), — for his Simple Plan for en- 
abling Blind persons to mite to thrir seeing Friends by meant of 
a Writing Board; read and exhibited I3th April 1836. — Three 
Sovereigns. 

12. To Mr Duncan Macgregor, smith, Comrie, — for his Model, 
and the ingenuity displayed by him in his New Escapement; read 
and exhibited 27th January 1896. — Tlvee Sovereigns. 

Hiere was no competition for the following prises; — 

1st Prise, Keith Gold Medal of Twenty Sovereigns. 2d Price, 
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Second LHhographic Pri^e from Chalk Drawing, Eight Sore- 
reigns, 

"Hie apecifti thanks of the Society were given to the following 
gentlemen for their respectire communications, via, — 

1. To Mr Morris Leun, sealing-wax manufacturer, 7 Ingliston 
Street, Edinburgh, ^for his Method whereby, with fiie given 
Weigbts, any number of pounds may be weighed from lib. to U2Ib. 
inclusive; read l3th January 1836. 

2. To Mr Samuel Leith, lithographer, late of Banff, now of 
Leith and Smith, lithographers, Hanover Street, Edinburgh, Assoc. 
Soc. Arts, — for his Twelve Specimens of Lithograpliic Drawing 
and Printing; eichibitcd 27th April 1836. These specimens are 
so nearly of equal merit with those of Messrs Maclure and Mao- 
donald. No. 7., tbnt it was with difficulty and hesitation the Com- 
mittee decided between them 

S. To Dr Andrew Fyffe, lecturer on Chemistry, Edinburgh, 
M. S. A., — for his Experiments on the Use of Steam in the Econo- 
mizing of Fnel ; read 13th April 1 836. The Society have requested 
Dr Fyffe to continue his experiments on this interesting subject 

4. To David Stevenson, Esq. resident engineer for Grantou Har- 
bour, — for his Observations on the Dublin and Kingston Railway ; 
read 6th March 1836. 

5. To Edward Sang, teacher of Mathematics, Edinburgh, Vice- 
Pres. Soo. Arts, — for his Suggestion of a New Experiment, where' 
by the Rotation of the Earth may be demonstrated ; read 9th 
March 1836. ^ 

The following candidates were admitted ordinary members, viz. — 
James Ballantjne, Esq. of Hotjlee, 13 Castle Street ; Robert Wright 

j'liiiior, Esq. architect, 8 Fettei Row ; Mr John Hanken, glasB-manu- 

&cturer, Leith Walt. 
The Society elected their office-bearers for the enening year, 

{•raident — The Moat Noble the Marquis of Tweeddale, K. T. 

Vice- President —Ux John Graham Dalyell, Kl. F.A. S.( Robert Bald, 
Esq. F.R.S.E. 

Seeivtary.^Ja}caei Tod, Esq. 21 Dublin Street 

Foreign Secretary — Alexahaer Adie, Eiq. F,R.S.E. 

TVeaittrer.— Robert Hbrsburgh, Esq. 1 t'eltes Row. 

Curator— '\U Duno, 50 Hanover Street. 

OrrfJnnr^ Cmnji^t— Dr D. B. Reid, Mungo Fimton. Lieilt -Col. Ma>:- 

donald, John S. More, WilUam Fraser, Wflk. Steel e,«eoi^e Sirin- 

ton, John S. Russell, James Milne, Edward Sang, Richard Wb;torfr, 

• James Slight. GoO'^Ic 



List ff Patents granted in Scotiand Jrom SO(A September to 
nOi December 1836. 

I. ToEi.i9H* Haydoh Collier of East India Cuttige,CIUHoad, in tbe 
county of Middlesei, formerly of Boston in the State of Maeiachussetts, 
America, Civil-En^neer, for an )nv«itinn of " an improTemeDt or iopnTre- 
mpDM in steftm-buiiera."— Sealed 20th September 183B. 

a. To William Bakneti of Brighton in the county of Sussex, rounder, 
for an invention of " certain improvement a in apparatus for f^netaHng «nd 
purifying BBS tor the purposes of ilium in at ion. "~ai at September 1636. 

3. Tu FuHcia Coffin of Rugsel Square, in the pariBh of Saint Qeotgo, 
Bloomsbury, and county of MiddleBes, sentleniBn, far an Invention, comma, 
nicated liy a foreigner residing abroad, of " certain improvements in the can- 
atruction of printing machinery or (iressea.'^ — 2Jth September laSfi. 

4. To Hf ACTHEw Hawtbobhthwaite of Kendal, in the county of Wesl- 
morelanit, weaver, for an invantion of" a new mode of producing certain pat- 
terns in certain woven goods." — 4th October 1836. 

a. John Isaac Hawkivs of Chase Cottace, Hampstead Road, In the 
county of Middlesex, Civil-Engineer, for an Invention, communicated by a 
foreigner residing abroad, of " an Improvement in the blowing^pe of blast 
furnaces and tbrges." — 4tb October 1836. 

6. To CiEOBOE Ricbabd Elbinotok of Birminghitm, in tbe county of 
Warwkt, gilt-toy maker, for an invention, of " an improved method of gild- 
ing copper, brasa, and other metals or alloy of roetala.' — (th October 1896. 

7. To William HiNica Cox of Bedminster, near Bristol, tanner, for an 
invention of" an improvement or improvements in tannine."- — 14th OctobO' 
1836. 

8. ToJoHN PiCBEBsGiLL of Colman Street, in the city«fI>ondon,mer. 
cbant, for an invention, communicated by a foreioner residing abroad, <^ 
" iniprovementn in preparing and in applying India rubber (caoutchouc) to 
ftbncs."_l4th October 1836. 

9. To Tromas Jobh FuLLCBfTf the Commercial Road, I,im<4i{iuse, In the 
county of Middlesex, Civil-Engineer, for an invention of •' a new or iupre- 
ved screen for intercepting or stopping the radiant ieat arising or proceeding 
from the boilers or cylinders of steam-engines."— 18th October 1836. 

10. To Geoboe, JIarquis of Tweeddale, for an invention of" an IntprDVed 
method of making tiles for draining solea, house tiles, and flat roofing tiles, 
and bricki,"lhe word " bricks" hanog been omitted in former patent of asth 
May ]a8t._19th October 18!16. 

II. ToTViLMAH Hale of Crooms Hill, Greenwich, In thecounty of Kent, 
ciril-eugineer, for an invention of " certain improvementa on machinery ap- 
plicable to vessels propelled by steam and other power, whUhlbrprtrvementa, 
or parts thereof, are applicable to other useful purposes."— afidOctober 1838. 

12. To Tho^uab GraBa'ite of Nartes. in the kingdom of France, but now 
of St James's Street, fh 'the county of Middlesen, gentleman, for an inven- 
tion of certain Improveitients in passing boats and other bodies from one le- 
vel to another. "—SHh October 1636. 

13. William Bbii^dley of Caroline Street, Birmingham, in the county 
of Warwick, psper-manulacturer. Hit an invention " of Improvementa lli the 
manuincture of tea-tray and other japanned varo, and In tbe board or mate- 
rial used therein, and for other purposes."— 26th October 18S6. 

U. Michael Liatnaa, clerk to his Majesty's S^etdn BeiAland, Ar an 
invention of " Certain improvements in. converting mosses into fuel, and in 
preparingand drying thesald musses, and for making and extractins celrtain 
colouring matter or paint, And tar, gaa, oil,' dtnmbnia, vunlah. and other prv- 
perties from the same." — 29th October 1838. 

IS. Geobbe Sullivan of Morley's Hotel, Gharinacrosa, in the county of 
l^iddlesei, gentleman, for an invention, communicatM-by a foreigner rending 
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abroad, and invention hy himBoII-i of " improvenKnU In mtchlner; for mea- 
niring Quids."— I8lh November 1836. 

18. To BoBBat WAf.TEX Swisbuhve of South Slilelds, in the county of 
Durham, agent, fur an invention of " certain improvetaentd la the tmuiu&c- 
tureof plate^lass."— IHthNorember 1836. 

17- AueuBTUB Afpleoath of Crayford, in the county of Kent, calico- 
printer, for an Invention of " certain improvements in printing calico and 
other fabrics."— IQtb November 183& 

t6. JoBM YuLK of Sauchiehall Street, Gla^v, practical engineer, for an 
invention of " improvements in rotatory engines, or an improved ratatory 
engine."— 18th November 1836. 

in. Joseph Wuitwobth of Manchester, in the County Palatine of Lan- 
caster, en^neer, for an inventfon of " certain improvements in machlnn^, 
tools, or apparatus for turning, boring, planing, and cutting metals and other 
materials. — 24th November 1836. 

20. WiLLiAu WiTHON of Liverpool, in the County Palatine of Lancaster, 
merchant, for an invention, communicated by parties residing abr'iad, of 
" certain improvements in the manulacturing of sugars from beet-root and 
other substances."— 3d Deceml>er 1836. 

21. Henbv Huhtlt Moil on of Walworth, in the county of Surrey, doc- 
tor of medicine, for an invention of " improvements In the manu&cturing of 
fiiel."— 6th December 1836, 

S!!. To BoBEaT CoputND of Courland, Wandsworth Road, in the county 
of Surrey, engineer, for an invention of " combinations of apparatus for gain- 
ing power.''~5th December 1836. 

23. William Sheath of Ison Green, in the county of Nottingham, lace- 
maker, for an Invention of " certain improvements in machinery, by aid of 
which improvements tbreail-nnrk ornaments of certain kinds can be formed 
In net or lace, made by certain machinery commonly called bobbin-net ma- 
chinery, and nn other fabiics."— 9Ch December 1836. 

S4. To TBouAsHENBrHiissELLofHandavorth, near Birmingham, tube- 
mdcer, for an invention of " improvements in making or manufacturlnf; welded 
imn tubes."— 0th December 1B36. 

2fi, To John Buchaman of Bamsbottom, In tbecounty of Lancaster, mUl- 
wriffht,for an invention of" an improved apparatus fur the purpose of dyeing 
ana performing similar operations.'' — 9th December 1036. 

38. To LuiE Hebekt of Paternoster-Row, In the city of London, dvil' 
engineer, for an invention of " certain improvements in mills or machines for 
griniWr and sifting farinaceous and other subatancea." — 9th December 1836. 

27. To JoHK GoBDon Campbell of the city of Glasgow, in the county 
of Lanark, merchant, and John Gibsoh of the same city and county, throw- 
ster, for an invention of" a new or Improved process or manuStcture of mlk, 
and eilk in comUnation with certain other fibrous aubslances." — 9th Decem- 
ber 183«. 

26. To Joseph Havbon of Hinchley, In the county of Leicester, architect, 
Ibr an invention of " an improved veliicle for the conveyance of various kinds 
of loads upon common and other roads.'' — 9th December 1836. 

29. To Dauiel Csambebs of Carey Street, Lincohi's Inn, water-closet 
manu&cturer, and Joseph Hall, plumber, of Margaret Street, Cavendish 
Square, both of the county of Middlesex, for an invention of " an improve- 
ment in pumps."— 17th December 1836. 

30. To Jaheb Elhathan Smith of Xjverpool, in the county of Lancaster, 
merchant, for an invention, communicated by a foreij^ner residing abroad, of 
" certain improvements on railways, and on locomollre carriages to work on 
Mich railways."— 17th December 1836. 

31. To Geoboe Guvhhe of Holbom, in the county of Middlesex, gentle- 
man, and James Yodhg of Brick Lane, in ttie same county, brewer, for an 
lnv«)tion of" improvemeDts in the manu&cture of sugar.".— 17th Decem- 
ber 1836. 
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AccoutU ^ an Improvement m the Crnistiiution qf WoUattonU 
Gtmhmeter. B; Edwabd Samg, £tq., F. R. S. E., Vice- 
Pres. Soc. Arts, Teacher of Mathematics, &c. Edtnbiugb. * 

The acieace of ctystallt^aphy has now become, on account 
of its conoectioD with the new subject of polarized light, a most 
importaat branch of stereometry. Almost the only instrument 

* Bead befoie the Suciet; of Aria for Scotland, 13tfa April 1836,— tbc 
Sodetf'B HoBorarj SHtct Uedal awarded 7th Decembw 1830. 



Report an Mr San^s In^trooed Pom of WoUatUnfs Goniometer, 

Your committee have ezamined carrfiill;' Air Sang't additton to the gik 
niometer, which coiuiatB of a plane mirror capable of being adjusted, to tlMt 
the plane of reflection ihall be perpendicular to the axla of the Inatrument. 

Instead of brining the image of an object (such as the har of a vindow) 
reflected from the surface of the crystal whose angle is to be meuured, Xa 
coincide in direction "witii a second object (such as a window har parallel to the 
first), Hr Sang proposes to employ the reflection of a rin^ olgect fnsa m 
plane mirror attached to the instniment. 
' This modiftcation, though ytrj simple, affords great bdlitj of practical ap. 
pUeatlon. In using the instrument in Its uiual fbmi, the Image id the fliit 
object (A), reflected from the ciyslal, can only be brought to coindda la d^ 
rection with the second object (B), aeen by direct vidon, whilst the Instrn. 
ment remains perfectly at rest : and this however diaUuit either olyect. Alter 
the pontion of the goulemeter, and the cryatal attached to It bj the naallMt 
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employed in crystallographic researches, is the reflectang gonio- 
meter coDtTiTed by WoUastoa ; but that ioBtrument, in its ordi- 
nary form, b of troublesome and uncertain application. It is, 
in fact, an incomj^ete instrument, inasmuch as it does not con- 
tain, in its own construction, all the elements from which the de- 
terminations are to be made. Before it can be applied to the 
measurement of the inc'linBtion of two faces of a crystal, a pair 
of parallel lines must be traced at a considerable distance from 
the table or stand on which the instrument is [daced, and exact- 
ly at equal distances from the axis of its motion. The axis has 
aisfn to be rendered parallel to these lines ; and all this is prepa- 
ratory to the adjustment of the crystal. The goniometer in 
this form is much inferior to the spindle of the turning lathe. 
It b, for accurate purposes, as completely a fixture as the lathe, 
and at the same time wants its steadiness and dimensions. I 
long employed the head of my lathe as a goniometer, and, no- 
-ving obtained a graduRtion to single minutes from Mr Adie, I 
continue to employ it whenever the objects are of conwderable 
cUmensions. By measuring the height of the reflecting surface 
above the centts, as given by the tool of the slide-rest, the argu- 
ment of the parallax is readily obtained, and thus nothing more 
w left to be desired than portability. By a very simple con- 
trivance, even the repetition of the angle can be obtuned, and 
quantit/, and the rsAected image otA will be displaced fh>m its apparent m- 
incidence in direction vith B, by tirlce the angle through which the. reflect- 
ing sur&ce of the crystal has been shifted. The result is, that the slightest 
Wisteadbiess of the b^d or the instnuneul produces aome UBcertaiatj in 
nmkiug the coincidence. By unng a ftrnianml reflecting ntr&ce attached to 
'tfae instrument itself, to afford a second image of A 10 anstrer the end of Lhe 
^llfject B, any displacement or tremor of the Instrument aflectlng both sur- 
&ces equally, does not impair the accuracy of the adjustment, so that the in. 
wtrument In its improved form may be as accurately used in the hand {like 
the reflecting circle or aentanl) as when clamped to the firmest table. If 
'the distance of the object A be considerable, the adjustment amounts simply 
lomaking the reflecting planeof the crystal parallel to the permanent reflect- 
ing plane secured to the instrument 

■■ Your committee are persuaded, from actual experiment, that this addition 
-W the reflecting goniometer, although so simple, is oneof great practical con- 
'Wquence; and the reporter desires to add, from his personal knowledge, that, 
■althSngh only now presented to the Society, Mr Sang has employed this prin- 
ciple in- practice for several years past. 

;.-■ jA^nEs li. PoBBss (KeporUr) 

36a Afsy 1036. 
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lamftitat in dinding orcsntenilg th^'graduBtniUnib (OQKCtodi; 
tlSa addition, bowBTOv-I twM^nof.lbiind it^naceisary^tobdbpt 

Ab it nuy be-ynful to thcoe membsrs' «4iD:}ikV« turaii^- 
lathes^ to ltiiifw;lioirthGie may be cohverteditMo accuiJi 
JsEinBtrumerits, IshaH detail the. necessary ^nbdificadonK 

The first requi^te a a. sUm ttio^u or tangent '. torero for the 
qpiodle.. That' usually adopted ih the theodolite answers tc^ 
well; atill bett^ jrould be that employed by Hobinsoninbis 
BBiall astronomiiial cireles. No'turiieF 6! any Oanding caafeel 
the least difficulty in uobstructing this for himself. The ncoU 
thing is to obtain an accamtely graduated circle. For' tStis a 
ciMde of tvass should be acxjiirately fitted to some part of the 
ifundle or puiley, and made so carefully that it may be M- 
moved and replaced witb.certuoty. This mu^ be sent to the 
dividing ' engine to receive the' graduations. The limb on ny 
lathe is 6.9 inches iu diameter, and is graduated in thirds of de- 
grees;' the subdividon into single rbioutes bdng effected by 
means of a vernier. As soon however as possible, I mean to 
construct a micrometer for tlie «ame purpose, because by its 
help the position of the eye in reading off may be rendered 
more convenient; and also because the edge to which the ver- 
nier applies has become considerably rounded. 

Fiora this addition,' the lathe receive a great augmentation 
(A power. "It cad be em^yed as a graduating instrument, 
particularly in cases where the graduations are to be unequal, 
as in logarithmic circles, &c. ; or it is nompMent to the coostruc- 
tibn of orrery wheels, when the deviation from the mean mo- 
tions are to be shewn ; it is also useful, in coDJunction with the 
graduations of the slide rest, for placing a series of points on a 
piece of work by means of their polar co-ordinates. I find no 
difficulty in guiding my tool by such means, within the thou- 
sandth part of an inch of the required place. 

To use the turning lathe thus fitted up as a reflecting gooio- 
noeter, we have only to provide an adjusting chuck which may 
enable us to adjust the position of the crystal attached to it 
The plan I adopted is this. Being already in possession of a 
cyliadric chuck, with eight adjusting screws, which I used for 
turning {Hvots accurately, I took a square bar of iroa and 
p2 
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ptaoBg it io the chuck, well ceatred, turned a porUoD of the end 
conical : to this com I fitted a small t>ijece d brass with a flat 
face, oQ which to cement the crystal or prism whose indiDatioD 
is wanted, — By means of the adjusting screwi^ four of which work 
on one end, and four on the other end of the square bar— the faces 
of the crystal can be rendered parallel to the axis of the lathe. 
The first approximation can be readily obtained by causing the ' 
reflected image of one nde of the shear, agree with the direct 
image of the other. To obtain the final and accurate adjust- 
ment, the following process is adopted. On the opposite wall 
of the room is fastened a paper scale with divisions marked so 
strongly as to be perceived readily from the lathe ; and near 
the floor on the same wall is j^aced a small black arcular mark. 
The image of the scale is then brought to cmncide with the cir- 
cular spot, and the division which culminates it is noted. Turn- 
ittg the htthe head half round, the reflection of the spot is 
brought in contact with the scale, and if the same division be 
again read off no farther adjustment of that face of the crystal 
is needed ; if any difference exist, one^half of it is to be correct- 
ed by means of the screws in the chuck. To save time in after 
adjustments, there is then placed a distinguishing mark at the 
mean of the two readings, and this mark is ever afterwards 
compared with that at the bottom of the wall; at least if the 
poudon of the lathe be not changed. If the two marks be 
placed at the same distance from the axis of the lathe, the two 
readings on the graduated limb will not difier from each other 
exactly by 180° ; but by that -j- or — twice the parallax aris- 
ing from the face of the crystal not passing actually along the 
axis of the spindle. Half the sum of the two readings then- will 
be freed from the influence of parallax. The analogous half 
sitm obtained from the other face of the crystal will also be freed 
finm parallax, and thus the difference between the two half 
sums wilt give exactly the inclination wanted. 

To repeat the measurements on another part of the limb, we 
have only to turn the piece of brass round on the cone to which 
it is fitted : but as the axis of the cone is not coincident with 
that of the spindle, unless by chance, a new adjustment of the 
crystal is then needed. The repetition is, however, scarcely call- 
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ed for, as the readings have oltrays been taken on opponte sidn 
uf the limb, so aa to eiiminate the error in coitering, while do 
errorg need now-s-days be feared in a graduation to minutes. 

This apparatus is, as many trials btve convinced me, quite 
fiufficient to give the inclination of two reflecting surfaces to the 
nearest minute ; nor does it seem to me that, in order to ren- 
der it still more precise, any thing ehe is required than the 
addition of the telescope, and the use of more delicate gradua- 
tions. Although a very convenient appendage to the work- 
room, it is by DO means adapted for the general purposes of the 
crystallographer, who requires a pcvtable and manageable tool. 

The manipulation of the common reflecting goniometer re- 
sembles that above described in every thing but the steadiness 
and certainty of the operations ; one source of inaccuracy ao 
exceeds all the rest, that it may serve at cmce to characterise tha 
instrument ; I mean the instability of the frame which carries 
the reader : this results from the goniometer being detadied 
IVom the two parallel hnes or objects of comparison, and'firoiil 
its extreme lightness. Any change in podtion wbid) occurs 
during the observations induces an error in the results ; and 
Unless particular precautions, such as fastening the instrument 
to the taUe, be taken, tbe measurements can never be entirely 
depended oh. 

It is by no means difficult to obviate this inconvenience, and 
to give at tbe same ^me a a>mpact and completely pc»table 
form to the common goniometer. 

For this purpose, I fix upon tbe sole of the instrument a 
%mall plate of brass, by means of two screws, one of them work- 
ing in a round, and the other in an 
elongated opening; so that the brass 
may have a limited motion round the f 
first, and may be clamped in any re- \^ 
quired position by the second screw. 
To this I attach a small stage with its 
upper face incled about 45°, tbe particular inclination being of no 
■moment, and on that face I lay a piece of good thin [date glass. 

Instead of bringing the reflected light of an object to cmncide 
with the direct light of some other object, I cause it to coincide 
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mth that reflected from the plate glaaa. Whea this ctH&cidenn 
u obtained, the oee reSecting surface is parallel to the other, at 
least if we oeglect the parallax. The next cwncidaiGe will pUce 
the fecond fiaa^ in the' same silua^n, and thus the iucUnation 
wiU be. at one* obtaioQfj, (Hovided the parallaxes in the two cases 
an .alike. 

^ iBytneapB.of thie permanent r^wtor, we can make all our 
obso^atJoos (HI images o£ one object, which we can take as dis- 
tant as convenient; thje. coinddenees will thus be' more easiljr 
obiened than those of one object with another. . The parallax 
caa always be rendered so small as not to influence the result^ ; 
wdeed, by uung ati object at the distance of half a mile, it will 
be entirely ayotded. But, even although prcumstafices should 
oBinpel 1)8. to use a proximate object, the parallax can be readily 
and adrantBgeously eliminated from the observations ; before, 
faowerer, any observations ere made, the permanent reflector 
imMt.hdye its plane rendered paralld to the axis of the instru- 
ment. The hmjted motion of the brass fum enables us to malice 
ibjs adjustment. A substance with a pretty extrauive and well- 
poUshed (aee ia cemented to the goniometer, and the image of 
a distant object in it is made to c«ndde with that seen Jo the 
pennanent reflector^ The limb o£ the goniometer is then turur 
ed half round, when, unless the adjustment happen to bare beo) 
fait at first, the instrumient, when tised at -a aewtaiU, by receiving 
die direct light from the object and the twic&reflected light from 
it at the same time, will not exhibit again that ctHncideDce. 
The two images will appear in a plane pasung along the axis of 
tbe motion, and, by the moticHi of the permanent reflector, oner 
half of the distance must be corrected ; tbe other half by the 
motion of the adjusting a[^ratus on the goniometer. Ai^r 
this, the operation is to be repeated until no nror aj^ar ; the 
pennanent reflector is then placed parallel to the axis. 

Tbe possibility of obtaining a coincidence will now be suffi- 
caent to shew that the face of a crystal is placed properly on the 
goniometer. During all these operations tbe instrumeot may 
be held in the hand like a reflecting circle, the coincidences be- 
ing entirely independent of the absolute, and depending onlj on 
the relative positunt oi the parts. Indeed, if the observer were 
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provided with a nivered minor attachable to the axis, the in- 
strument would become an efficient refiectiog circle. 

If all the obsecvatioDH be made rat one ol^ect, that part of the 
parallax which depends on the distance of tbe axis from the 
point at wMcb.theFefiecltoa take» plaoe on tkc> permanent re- 
flector will be constant, and will influence all the readinj^ in the 
same way, it may Umeforo be entirely neglected ; only that, 
when tbe ol^ect is very oear, care must be taken to use tbe same 
part of the surface, or to direct tbe eye in a fixed way in regard 
to the parts of the goniometer : this, however, only wben the 
distance is a few feet. The parallax, depending on the distance 
from the axis of the instrument to tbe face of tbe crystal, must, 
however* be attended to. In the dir^t observatim this puallax 
will affect the reading in ope way ; in the back observation the 
sacne parallax has the opposite effect, so tbe amount of the twa 
readings is irefid. from its influence ; and thus half the difference 
litetwe^n the sum of tbe readings in the one face and the sum of 
the readings in the other &ce of the crystal will be their incli- 
nation. By using thte prf>c«gs, the error of centenng Is entirely 
corrected i it is^ however, troublesome when tbe crystal is mi- 
nute, and the repe^tion' of, the measurement by tbe direct me^ 
thod is preferable, the object being taken at sMne considerable 
distance. 

. The surface of tbe permanent reflector must not be too bright, 
otherwise tbe light from it will be too strong, and prevent the 
distinct viuon of the other image. By moving the eye a little 
backwards and forwards a position can be found which wilt give 
to both images the like bri^tness, and thus fadHtate the esti- 
mation of the coincidences. 

In conclusion, I remark, that the stops ^xed to tbe instru- 
ment, as ordinarily made, impede very much the work ; aa. 
which account I would recommend their removal from it even' 
in its usual state. 
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On Hu Minmt Sprimff» tflcdantd. By C. Keug ton 
NtDDA, (Coneluded rram p. 110.) 

Pax II. OnAe tlutribmtion ofMuttral Sprvigs m I<x^e»d. 
The occurrence of the larger and more remarkable mineral 
springs, is intimately connected with the geognostical structure 
of the island. As the volcanic erupticms are Haiited to the dis- 
trict of the trachyte, so likeviee the larger ninnwl sfHings are 
met with only in that formatioh ; hence it is apparent, that it is 
one and the same .volcanic process which manifests itself, but in 
a difiWrent manner, in the two phenomena. 

The great band of trachyte, which traventes the intei^or of 
Iceland from the south-west (o the north-east coast, connsts of 
two parallAl moiintain plateaus, which enclose a large longitudi- 
nal valley. This valley is known only at its two openings, viz. 
on the south-west coast, and on Uie north-east coast. However 
much the diversified volcanic phenomena of these two opposite 
pcnnts of the coast may have excited the desire of travellers to 
investigate the interior of the island, all such attempts have hi- 
therto been fhistroted by insumumntable difficulties. 

The south-western opening of the valley forms the great 
plun, which extends between the Eyafiell and the Bald-Jliku). It 
may be compared to a flat surface, which is much and vari- 
ou^y pierced, from whose openings there issue, occanonally, 
streams of burning liquid lava, and, constantly, hot water and 
gas springs. Among the numerous cones of eruption, the Hecla 
holds the highest rank ; and of the numerous mineral springs 
the Geyser is the most important. 

Around Skalholt there are several hot spiings whose tem- 
perature' reaches the Ix^Iing pcnnt. - 

In the vidnity of the lake Apa-vatn, columns of smoke may 
be observed at many pcnnts, rising from warm springs. Several 
of these exhilnt eruptions of considerable extent, which are re- 
peated at certain intervals. 

To the south of the T^ngvalla lake, the Kirche Reikum is n- 
tuated in a deep narrow valley, enclosed ab both sides by. preci- 
pitous rodcy walls, which are composed of alternate layers of 
tuffas, streams of slag, and conglomerates. In the bottom of 

. „Gooj^lc 



Von Nidda on the Mineral Springa aflcdaad. 9S1 
this volley there is a long line of hot springs, unountiiig to at 
least 100 in number. Moat of th«n are so inagnifioan^ that 
they would hardly be noticeable were it not fiw their clouds of 
vapour; but there are some whi^j after the Geyser and Strokt 
in the Haukada)', are probably the most connderable in Iceland. 
The springs of this valley have a great amilarity to those of tb^ 
Haukada], and may in like inanner be divided into water and 
gas springs. The water springs are 61]ed with the clearest wa' 
ter, which contains the same consUtuents as the water of the ' 
Oeyser. The incrustations connst of siliceous masses. Many 
of these springs have periodical eruptions ; in the largest, the 
periods of repose last five or nx minutes, and the eniptioDs one 
(oinute ; the jets of water rise to a height of from twenty to 
thirty feet 

The s(h1 on whi^ the gas springs are scattered, conusts of 
variously coloured clays. Sulphuretted hydn^n is the prew 
vailing gas evolved by the openings. At their edges we find 
sulphur and some sulphuric salts. 

The tufla and slaggy conglomerate mountains of the Guld- 
bringesyseel, rise fo the south of the Thingralla lake, and, in- 
cluding the middle of the tongue of land, fwm a steep rugged 
chun to the west soutb-west. At Krisuvig, a deep transverse 
valley cuts this chain. Beyond it the mountain range again 
rises, but only to form a small ridge, which is again terminated 
by a valley parallel to that of Krisuvig ; on the other side of 
the second valley there is a ridge exactly simitar to that between 
the two valleys. There, however, tbe chain ends, and in its line 
of continuation towards Cape Beikianaes, there are only iso- 
lated rocky masses of the most pecuUar forms. 

Tbe valley of Krisuvig is important on account of its nume- 
rous sul^urous springs, which are distributed over a consi- 
derable flat tract, on its western rocky acch'vity. So far as these 
springs occur, the scul consists of clays of various tints. Only 
a few of the opmings are filled with muddy water. From all 
of them there issue copious streams of steam mixed with sul- 
phuretted hydrogen. The deposit <A sulphur round these 
springs is not inciHinderable ; it is from time to time collected, 
and conveyed as an article of commerce to Reikiavig. Besides 
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SHlphVt Sypram^ alum and sulphate of iroo ire th^most coai' 

pes products. 

'; , In the Qeighbourfaood of Gape B^kianaes there are several 

Wtter and g«a springs ; Irat nwie partioularly remarkable. 

.: The other opening of the gveiftt longitudinal vdle; is not lesi 

interesting. The Jijlyvatn lak« is.-to. be regarded as the centra 

of the Tojcanic f^ieooibena of this district. Among .the nume- 

COUB cooes of eruption scstteved immd it, the inost .r^arkable 

arp the X>eirhnukur, and the KjaUa, on the Oocth-east ude-of 

tbe l^eiandtbeHaedubr^don the south side. ' Large streams 

qf la.va cover the district. 

. In the MyvatD lake there are several hot springs* which are 

recofpoised by the great clouds of vapowr rising fromvatious 

points on the surface of the water. 

The , celebrated Namar or Sijphur moilntain^ lie to the 
Dpnb-eaet of the Myvatn lake, betweep it and tbe Leiriinukur 
and Crabla. They are about one mile long, and a quarter d 
a mile broad. The soil consists of variously tinted ola^B. In- 
numerable httle- hillocks, three to four feet in height, rise frbm 
tbe jBurfaoe, and the hot gaseous stceams bdrst through tbetr 
aummits. It is not altogeth^ safe to walk on the Namar. The 
filay, ocMiBtantly moistened by the watery vapours, is so^ippery 
and soft, that at every iitstant one is afraid of sinking in tbe 
tnass. It is only necessary to piecee with- a stick the upp6r and 
somewhat cooled olayey crust, in order to ascertain how high a - 
temperature prevails in the deeper layers i for immediately a 
hot stream of gases escapes from sudh an aperture. Sublimed 
sulphur occurs every where, and b^ng ooHected by the inhabi- 
tants, forms rather an important artiele of traffic. 
. Henderspn* gfvea^a .remarkable and intaresUng description of 
tbe hot mud spring nMvh ibe saw in the crater of the Krabla. 
This traveller^ when be reached the base (^ tbe Krabla, descried 
a vast volume o( smojie, rising to a coasider^e height, at re- 
gular poiode, Irpm a break about two-thtrda up the aoUtb-weat 
side of the motiotaw* With mui^ difficulty he ascended tbe 
ae9ltvi^,..Hhi(^ was cpvered with loose jmaaaes of tu& and' 
pwnjce. . AtJpnglh he gained theedgerof a.deepguUey, at the 
bottom, of. wtudk was situated a circular pool of black liquid 
■ jDunisl of ■ lUsidence in Iceland, voL 1. p. ITD. 
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Biattei*} fit least three hundred feet in dicumfereDce. From tfaa 
middle pf this pool there waa erupted, at certain iDtfirroUi and 
vith a loud thundering noise, a Vast jcolumn of the same bltak 
liquid, which was enveloped in thick clouds of UBnitK From 
^1 the drcunib^nces connected: with the hollow in whieb this 
potd is placed, Henderson, with much prdsahility, regarded it 
as the shattered remaiDs of the crater of Kcabla. The aurfau 
of the pool was about 700 feet bdow what appeared to be the 
highest peak of Kjrabla, and about 200 feet below the oppo' 
rate hdght on whidl the traveller stood. Henderson descend' 
ed to the margin of the pool, and found that the nagUioiu% 
ing ml was oomposed of ct^ured days and sulphur. Nearly 
about the centre of the pool was the funnel-diaped descend- 
ing [upe ; the eruptions took fJace everyj five minutes, and 
lasted two tniputes and a half; the jels reached a height of 
thirty feet Besides this great openii^, there was in the pod 
another jctt^*, .which, also exhibited eruptioos, though oa a 
smaller scale, and was evideotly connected with.it, as there was 
a Goatinual bubbling in a. direct line between them. 

There are, to the north of the Myvatn lake, but nearer tbe 
coast, some other points where sulphur springs occur, but these 
are by no means so considerable as the Nomar. 

Among the most remarkable spouting springs (Aucrvr) of 
litis district are tboseof Bakiadal, situated a few miles to the 
south of the commercial village of Huaevig; they conustof the 
Nordurhuer,' the Oxah uer, and the Sydst^^uer, irhich are placed 
near to one another, in a direct line from north to south. The 
pure bculing water of lliese sprii^ coottuns silica in sdution, 
and thus possesses an encrusting power. .The basins and pipes 
are of a large «ze ; the eruptions are repeated at short iatervals, 
but. are of trifling magnitude. 

Between the two trachytic ^ateaus t^ the Eriks and Hofs- 
Jokul, lie the interesting springs of Huerevalle. In this case . 
also, the watQT and gas springs occur near one Bnoth«. Some 
<^ the water springs are m a constant state of agitatioof otberri 
are tranquil, and a third class exhibit periodical eruptiooB. But 
the most singular spring of the valley, is a gas spring, which 
issues from the sumniit of a hillook of clay about four feet in 
height. The gaseous stream escapes frem the opening with in- 
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credible violeDCe, and produces a roaring noise, which, at the» 
diBtaoce of a mile, reBemUes the dull sound of a lofty waterfall. 
When stones are thrown into the opening, they are immediately 
projected to a considerable height. 

The Sneefield-Syuel forms a long narrow ttxigue of land, 
which stretches far out into tbe sea, oa the west coast of the island. 
It! geognostical constitution is similar to that of the promontory 
of the Guldbringesyssel. In its centre there is a mountun chain 
composed <HF tuflas and slag conglomerates. Numerous cones 
<^ eruption are placed on the summit as well as at the base of 
this ridge, and Irom them have issued con«derabIe streams of 
kv«. Along the south coast of the tongue of land there is a 
long line of mineral springs, that are completely di^renl Irom 
the greater number of the other mineral sjmngs which are 
dispersed over the tracfaytic region of Iceland. They have 
8 comparatively much lower temperature, are rich in carbonic' 
uaA in a pure and combined state, and contain, especially, car- 
bonates of soda and lime, tt^tber with the muriate aod sul- 
phate of soda. On the other hand, silica and sulphuretted 
hydn^n occur only in extremely minute quantities. The in- 
habitants of Icelimd term the springs oftiZder, that is, beer- 
springs, owing to the somewhat intoxicating power communis 
cated to them by the quantity of earbcHiic acid they contain. 

Mackenzie * carried away water from several of these springs, 
and sent it to Thomscm for examination. The most remarkable 
springs of the series are the following : — 

Near Stadehraun there is a spring which rises from a stream 
of lava; it is very rich in carbonic add^and contains little else 
but carbonate of lime. 

At Rudemelr there it situated, among the volcanic cones of 
eruption, a min»«l spring, whose temperature is 6° H. (4dg°F.), 
which exhales much carbonic acid gas, and contains carbonate 
of lime as a chief constituent ingredient 

The spring at Lisiehuls has a temperature of 38° R. (96° F.). 
The carbonic add gas which is evolved by it in great abundance, 
is certunly. mixed with a trace of sulphuretted hydn^n gas. 
It contains in sc^ution, carbonate ^f soda, carbonate of Hme, 
muriate of soda, and a trace of sulphate of soda. 
* Traveli in Icelud, p. 398. 

D,o-z?c.,,Gooj^lf 



Von Niddd oh the Mitieral Sprmgt ^Iceland. 935 

The Hpring of Buderrtadt has a temperature of 6° R. (45 j° ¥.), 
and in compoation reseinbles extremely tfae preceding. 

The Bprings which are so unusually frequent in Iceland, vix. 
those characteiized by a high temperature, by their containing 
silica in solution, and by their giving out sulphuretted bydn^n 
gas, are entirely awanting in the volcanic promontory ot the 
Soeefield-SyBsel. This is certainly a remarkable drcunutance^ 
as we meet with this description of mineral waters everywhere 
in those pmtiona of the island, where volcanic activity hat maiu* 
fested itsdf until a modem epoch by the eruptions of the vol* 
canic chimneys. The promontory of the Sneefield>Syssel istme 
of these districts, for it presents numerous volcanic cones, some of 
which have been in a state of activity in modem times. The 
fact is, that this volcanic promontory did possess hot springs whidi 
contained dissolved silica. We find at many points siliceous in- 
crustations, in the form of tufis and sinters. The sjuiog oC 
l<isiehuls occupies the place of one of those siliceous springs ; 
but its present deposits are only calcareous, and are entirely dif- 
ferent from the deeper lying siliceous incrustations. 

Are we to regard these carbonic aeid mineral springs as the 
weak remains of the more powerful displays of volcanic activity 
of earUer periods ? 

It would lead us too far to enumerate the remaining mineral 
springs which are dispersed over the trap district. They may 
be the more easily omitte^, as they are of insignificant magni- 
tude, and are not in any degree to he compared with the gigantic 
aqueous eruptions, occurring in such abundance in the trachytic 
volcanic district. There are some isc^ted weak siliceous springs 
in the deep valleys and fiords of the north coast, but in the trap 
bills of tbe east coast they are entirely awanting. 

One porticm only of the trap region must be instanced, from 
its containing so large a number of springs as to entitle it in this 
respect to be compared with the trachytic district. It is that 
flat portion of the island traversed by several parallel valleys, 
whidi is bounded on the south byihemount^nsof Skardsheide, 
on the north by the diain of the Sneefield-Syssd, and ou the 
west by the Borgar^fierd. The valleys of this plain, separated 
from one another by low rocky ridges consisting of layers of 
trap rocks, extend in a direction from cast to west, and are p^ 
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nffil to thendouk; faw cf :diftSBedkM-Syssd. The mast 
Dortheni oTtheae vmlleyB is tfaaC.flf Norduraae, aod tben foYiirm 
t0:the south those of Tburaae,Huitaaev' and HeikohsikL Alt 
then vaUeys indicate by thar paralleliBin a umilar origin ; and 
the cause which '[voduocd them is probably to be found in tbt 
volcamc tradiytic mountain' i^ain of the Sneefield-Syasd. in 
tiu Nonduraae valley, which lies farthest to the north-east, wft 
are not a little stirpnsed hy finding a vdcanic cone of eruptioni 
fDDm which a stDcem of lava has flowed, for in all other places 
the trap rocks exhilnt no rolcanic eruptions. Probably this it 
the only point in the whole islaadwhne a volcanic <^mney ii 
to be found among trap hills. 

- The. southern valleys do not possess an mferior degree of in' 
terest, firom the numerous hot sfnings to which they give lisei 
The Reikboltsdal is the most important, and owes its name to 
die pillars of smolte which U evtJves. At its bottom there is a 
long line of hot springs, stretdiing over a Space of two mtles. 
Many of them exhilnt periodical eruptions, and project the wa- 
ter to considerable heights. All the springs contohi silica in 
solution, and give out sulphuretted hydrogen mixed with the 
vapour, ^lica forms incrustations round their edges. 



A New Pocket-Sox Circle.* By William Galbbaith, Esq., 
M. A. Teacher of Mathematics, Edinburgh, M. S. A. 
Is the early ages of the world, the instruments for makiogE 
astrcmomical observatipns being very rude, the results obtained 
by them were far from accurate. In the days of Hevehus and 
Flamsteed, large aecUai ol many feet radius were employed i 
and, though divided to a very gieat degree of precision, yet 
being only parts of the circle, did not possess that accuracy 
which might have been obtained by employing the whde circle. 
At a much later period, quadrants, were used at Greenwich* 
Oxford, and in most of the continental observatories; and, 
from the accuracy of their constructitm by Graham, Bird^ 
iUmsden, and Troughton, important .results for the advaoca< 

■ Read before tke Sodety of Arts fiw ScoUand, Mtb Hardi 1836. The 
Silver Medsl, v«lue ten soverdgtiB, awarded 7th UacenbcF m6. 
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ment of astroacaiiy wdre dorved irom the Usoura of those astro- 
nomers to whom tfaey were entrustadv 

The first meridian tranrat circkr so far as we know, ivM dut - 
of Horrebow, constructed about the year 1736. The nex^ 
that of Mr Francia WoUaston in 1798, made l^ the late Mt 
Cary, though Ramaden had made, the Palermo altitude and 
azimuth circle in 1789, and the DnUin circIesAme years afbeP. 
wards, both of which have rendered essential services to astn>L 
nomy. These were all of great size, and fitted fbrfixed'obset«- 
vatories only. A smaller, and more portable eirde, was stiB 
tiequired to supply the wants of bmateur aBtranoiners and sden- 
dflc travellers. Mayn- of Gottingen first contrived an instru- 
ment' by wMch be cduld diminish the eir^is arigin|; from bad 
ditiding, by the principle at repeeting the measuremeiit of aA 
mgle over the whcJe, or, at least, a great put of the drcum- 
lerence. Shortly afterwaidst Borda iov«ited his celebrated r^ 
peating astronomical circle and his repeating reflecting circl^ 
of'Whidi so much use has been made on the Continent, and to 
wlricb such extraVE^ant eulogiums have been paid by the Con:- 
tiaental observers. Undoubtedly, the results obtained by 
means vt these instruments, particularly the fcHraer, are in many 
instances remarkable for their accuracy, considering their mode- 
rate dimensions. In fact, all the operations, astronomical and 
geodetical, required in the determination of the French arc oC 
the meridian, were made by Borda's repeating circles of about 
ei/^ inches raduts ; while in the British trigonometrical sur- 
vey, the aatronomicd observations were chiefly taken by a 
zenith sector of eight feet radius, and the terrestrial by a theo^ 
dfdite of tighteen inches radUis ; and it is at this moment difii- 
cidt to say, notwithstanding tbe disparity of the dimensions c^ 
these two classes of instruments, which of those two grand ope^ 
rations have been executed with the greater accuracy. Instru- 
ments (^ moderate dimennons, capable of repeating the obser- 
vations frequently in s short space of time, seem by these, and 
aUter instances that might be produced, to approach tbe accu- 
racy of the larger instruments much more neaiiy than might 
have been anticipated. 

A reflecting circle was constructed by Bird for Admirid 
Campbell, chiefly- from the description of one invented hf 
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■Mayer, contained in his Tabulae Solis et Lunie, published at 
Ixmdon in 1770. This was the first rtfleding circle to which 
jdie repeating principle was applied. It was also the opnion 
fii Ae inventor that a circle could not be divided at that time 
-to a greater accuracy dian three minutes, the dividing engine 
pot being tiiea in esisteDce, and for these reasons aixteen inches 
.was fixed upon as the dilameter of this circle, which Bird, in 
tbe actual construction, exceeded by an inch and a half. The 
jnosequence was, that the circle became far too heavy to be 
used in the hand, either at sea or land. 

This circle was divided as usual into 36(y, wtd therefore it 
was necessary to double the an^e read off fircHn the instrument, 
as required by tbe principles of optics, on account of the double 
reflection at the index and horizon glasses. To avoid the 
trouble of doubling, these instruments have, for many years, 
.be^i divided into 7S0°, or the space on tbe arc equal really to 
half a degree, is now reckoned a whole degree. 

Admiral Campbell having found tbe instrument, im account 
s^ its weight, unmanageable at sea as a repeating instrument, 
confined his observations to a part of the limb that was found 
to be most perfectly divided. This gave rise to the construe* 
tion of the sextant, which was lighter and more easily managed. 
These advuitages, however, were gained at the expense of su< 
perior accuracy. From the principles of ccmatruction, a circle 
with three verniers has the errors of centering, division, read- 
it^, glasses. Sec all either exactly, or nearly corrected ; while 
in the sextant the accuracy depends almost oitirely upon the 
abilities of the artist. Now, we think it cimnot be doubted 
that the principle of cc^recting errors by mechanical means is 
much to be preferred to trusting to the character and abilities 
of the artist, however excellent both may be. For this purpose, 
even Troughton himself, with all his skill and ability as an ar- 
tist, oontaived a somewhat large reflecting circle of about eight 
or ten inches in diameter, and tbe same tfaii^ has been done by 
Dollond, Borda, Mendoza Bios, Hassler, &c For many pur- 
poses these are too large and heavy, especially for travellers, 
surveyors. Sic, who have generally had recourse to the pockeu 
box sextant, which is subject to the same enors as the larger 
sextant* already alluded to ; and to avoid these, I, many years 
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ago, proposed to TroughtOD, the idea of forming a small pocket- 
box circle, similar to the one which I now produce, and in which 
very little of the diameter is lost in forming the radii to which 
the verniers are attached. Indeed, had the circular box been 
formed into a sextant instead of a circle, having an index carry- 
ing a single vernier, the length of that index would not have 
greatly exceeded those of the circle, on account of the space 
required for centering, and the segment cut off by the divided 
arc, and consequently little advantage would by that means be 
gained from greater length of radius. 

Being unable to induce Troughton to enter into my views, 
I then attempted to get the late Captain Kater to patronize it, 
but without effect. I admit the good qualities of Troughton 
and Dollond^s circles for many purposes, though I am also 
aware that their bulk, weight, and high price, are to many in- 
superable objections. I am also willing to grant to Kat«r*e 
small portable circle all its merits as a travelling instrument at 
land, and I at this time possess one of the very best that Ro- 
binson has hitherto constructed, having both its horizontal and 
vertical circles six inches diameter, with three verniers, each 
showing 10", and from the experience I have bad, it promises 
to give, when properly managed, very accurate results. My 
object, however, was, by means of the new pocket-box circle, 
to furnish observers with a very convenient small portable in- 
strument that might answer every useful practical purpose at 
sea as well as on land, when accompanied by one of the (amplest 
and most convenient artifici^ horizons. 

By the able assistance of Mr John Adie, I believe t have 
succeeded in constructing this little circle in a satisfactory man- 
ner, though in some of the minor details it may yet be simpli- 
fied and improved, and I shall feel much pleasure should it 
meet with the good opinion of this Society, and shall gratefully 
adopt any suggestions of its intelligent m^nbers for accom- 
pli^ing its future improvement, and bringing it more neariy 
to such a degree of perfection as it may be susceptible of- The 
three verniers read eoch to minutes only, but as observations 
must always be taken, from the nature of its construction, twice 
^-once forward and once Iiackward — a mean of six readings 

vol.. XXII. VO. XI.IV. — APRIL ISMT. Q 

Dig zee. y Google 



SSO Mr Gidbmith on a New Pocket-Box Circle. 

will be obtained, giving a probable error not exceeding SO" or 
80, for each double observation. By repeating these two or 
three dmes when thought necessary, it is obvious a much greater 
degree of accuracy will be obtained, thiui, ^m the small size 
of the inHtrument, might naturally be expected. Its ctmve- 
nieat form, the ease with which it may be used, and the accu- 
racy of its results, will, it is hoped, recommend it to a nume- 
rous class of observers, while its moderate price will enable 
many to become purchasers 

My remarks relative to the advantages derived from the use 
of two or three microscopes or verniers, are derived chiefly {tata 
an excellent analysis of the errors to which astronomical circles 
are liable, in a paper by Dr Robinson of Armagh, read before 
the Royal Irish Academy in 18S£, and, if I am not mistak^i, 
published subsequently in a separate pamphlet, so that it ap- 
peared to me unnecessuy now to enter upon aiiotber discussion 
on this subject. 

The learned authcur shews that " two microscopes will correct 
for eccentricity, or for any other error varying by a similar 
law ; as also for all errors which are as the odd powers of the 
nne or cosine^ but that three verniers are still better, failing 
only where the number expressing the order of the error is di- 
visible by ihree^ 

In the original circle exhibited to the Society of Arts for 
Scotland, there are three verniers, hut in the figure given here 
there are only two, though either mode may be followed by the 
maker when desired. In this figure A B C D is the circle di- 
vided into 720°, A the telescope, B, D, the two opposite ver- 
niers reading to minutes, or half minutes, if thought neces- 
sary, K the reading microscope or lens, G I the tangent screw 
fixed at any required position on the elevated drcle E F H by 
a clamping screw near H. From this description, the method 
of making and using the circle will readily occur to those ac- 
quainted with the sextant. 
S4. South Bkidoe. WILLIAM GALBRAITH. 
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On a Systematic Method of Measuring Surfhce and Solidity. 
By Mr Johh Sang, Land-Surveyor, Kiikaldy.* 

In most of the transactioDB rektiog to land, it ii eMentUl that 
its extent be ascertained, and that its boundaries be defined by 
permanent descriptioas or representations. On correct eaiima- 
tions of the extent, depend the security of the fijrtunes of those 
engaged in Iransfers, and the success of many useful agricultu- 
ral speculations. If the estimations be false, they may continue 
to mislead the agriculturist, and to injure the fortunes of the 
occupiers or proprietors for a series of years ; for, when once 
made, they cannot be verified without complete re-measure- 
ments, which are expensive, even when conducted in the beet 
manner. It is, therefore, of great consequence that the sur- 
veyor''8 operations be cooducted with accuracy and ease. The 
object of this paper is to detail an improvement which in. 
creases the accuracy, while it makes apparent the limit of the 
errors, and also materially lessens fhe expense and labour of 
surveying. 

The idea of reducing surveying operations to a regular ays. 

■ R«ad before the Sodetj of Arts, S6th March 1836; Society's Honoruy 
Silver Medal awarded 7th December 1836. 
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tem, was communicated to me many years ago by my brotber 
Mr Edward Sang. I have since then been constantly engaged 
in a business, which has induced me to extend and arrange tlie 
system, and whiclt has afforded mnny opportunities of subject- 
ing the arrangements to the test of experience. 

To one who has glanced over the laws which connect 
form of outline with surface and capacity,, it would appear a 
matter of no difficulty to discover the extent of any portion of 
ground ; and it would seem to be of no consequence by which 
of tbem we were to be guided. There are, however, in the na- 
ture of the tools employed, and of the surface operated on, as 
well as in the constitution of our own senses, many obstacles to 
the application of these laws. And as those for whose conve- 
nience measurements of ground are made, cannot be supposed 
acquainted with these minutiee, so as to have a preference to 
one system over another, I shall lirst point out, in as few words 
as po8«ble, the common methods, and their defects. 

Ground is usually measured by dividing it into trigons and 
trapezoids, whose dimensions are ascertained by a chain alone, 
or by a chain accompanied by en instrument for measuring 
aoglea.' The trigons always occupy the interior and larger part 
of the gr6und, while the trapezoids ar^ arranged on the out- 
skirts, and fill up the surface between tlie trigons and the boun- 
dary of the ground, in a manner similar to that in the annexed 
figure. The parallel sides of the trapezt^ds are technically 
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CBlled offsets, and they determine the portion of a series of 
poinu in the boundary, with regard to the side of the larger 
figure, technically called a surveying line, in a manner theoreti- 
cally the most accurate possible, and which also practically gives 
very true resulis, even although the surveying line and boun- 
dary be widely separate. With the management of offsets, 
therefore, I do not interfere. The distance between the sur- 
veying line and the boundary must be actually traversed at each 
offset ; and the trouble of moving from one line to the other, 
demands that they be as close together as possible, and that 
they never exceed a certain distance, determined by the curva- 
ture or irregularity of the boundary, and the degree of accuracy 
aimed at 

With regard, therefore, to the pontion ' of the surveying 
lines forming the outer buuadaries of the large trigons, the sur- 
veyor's choice is very limited ; and it is also apparent from their 
connexion with offsets, that their lengths must be actually mea- 
sured. The choice of the forms of the trigons is therefore also 
limited by these circumstances, as well as by the nature of the 
surface of the ground. 

In order to obtain data for the interior trigons, either their 
«des CM' their angles uiust be measured, or a mixture of both. 
The measuring of lines on the ground by the common chain is 
well known to give only an approximation to the truth. The 
errors are occasioned by the roughness of the surface, by the 
elongation or contraction of the chain, from the force employed, 
or from the variatioa of heat ; but, above all, by the difficulty 
of applying its end to the exact spoi formerly occupied by its 
beginning. Since the data obta'med in the lield are thus erro- 
Beous, the trigons should be of that form whicli is least altered 
by a slight variation of the sides or angles. But this arrange- 
nent, from the causes already mentioned, is scarcely ever prac- 
ticable, and many of the trigons are unavoidably of such a shape 
that the errors in measurement are likely to produge greater er- 
rors in the plans, and in the calculated extent. 

The area of the trigons is arrived at, by its relation to their 
three sides, to two sides, and the sine of the contained angle, or 
to the sines of the two angles and the intei^acent side. When 
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these qiutndties are at once discovered from the field operations, ' 
the calculations are simple ; bul in the greater number of cases 
where angular measurement is employed, an intncate and la- 
borious process must be first undergoile. So tedious are the 
operations, that, in fact, in nine cases out of ten, the artist cuts 
them short, by drawing out a plan of the ground from the data 
obtained in the field, and reraeasuring from the paper others 
more convenient. This method is even recommended in respect- 
able treatises on land-surveying. 

The errors acqtdred in the field are of no moment compared 
with those consequent to transferring the data to paper, in the 
shape of a plan. It is true, one source of error, that of repeat- 
ing the measuring instrument, is much lessened, for the scale 
which corresponds to the chain can conveniently be of such a 
length as to embrace the longest line required, and thus leare 
only an error in both its terminations. The scale also tnay be 
made of a material whose rate of expanuon is very small, and 
from the precision to which the art of dividing has arrived, its 
divisions may be conceived to be perfect. The instruments 
called protractors, for marking out angles on the paper, mAy bIbo^ 
be as well divided as the theodoUte, or olher angular instnimrat 
employed in the field. But to counterbalance these advantages, 
diere are the diminished size of the figures, and the expansioa 
of the paper on which they are traced. 

The eye cannot be applied, for a few hours, to a traTerse 
scale with eighty divirions in the inch, without much pain. 
The smallest scale in use for the naked eye has sixty divisions 
to the inch. The fifih part of a diviaon of this scale by means 
of a eliding index and needle, may be transferred to paper ; or, 
we may lay down a line in that particular manner, without (be 
aid of a microscope, and by estimating the f^raction of the divi- 
sion by the eye alone, to the accuracy of the jj^th part of an 
inch. But the method is only applicable to a few of the lines, 
and I believe I am far within the truth, in estimating (he ut- 
most accuracy with which distances, lying in all the accidental 
directions of a survey, can be transferred to paper in the com- 
mon way, by means of a scale end needle, or by compasses, td 
be the j J ^th part of an inch. The transferring of cjroular di- 
visions to paper is liable to a greater risk. In the field there Js 
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the chance of an error in placing the theodolite over the apex of 
the angle to be meaatired. In drawing out the plan, either the 
laine risk is to be encountered, or the risk of the line transfer- 
ring the angle not being trul; parallel. From observations, I 
find that in a multitude <^ angles ttitDsferred to paper, with tJie 
various scattered apices retjuired by surveyors, that the accu- 
racy of each cannot be depended on to within less than four or 
five minutes. Supposing the scale used to be SOO links to an 
tndi, the average length of the lines to be 500 links, and the 
trigoos to be of the best possible shape, this error would be 
about one link in every line, and, combined with the risk of er- 
ror in laying off the lengths, it would give three links in every 
Kae, or six links in the thousand. The common and unavoid- 
able changes in the beat and moisture of the air of a room cause 
con^derable contractions and expansions in paper, the rate de< 
pending on Its texture. Experiments induce me to estimate the 
change of ase at one in two hundred. We have thus in 
protracting aadi remeasuring a series of figures, a total ri^. 
of error of 17 links in, tlie thousand, or 34 acres in the 
tkniaand. These errors are supposed to be in lines, forming 
the best possiUe shapB of trigons. If we were to regard the in- 
eraaeed risk from the shapes being unavoidably bad, the esti- 
niste would be doubled. And diere can be no doubt, that 
double or treble this error is frequently made in consequence of 
foUowing the 8k>venly, and in truth tedious practice of making 
the estimalionB of area depend on the accuracy of the plan. 

A rectilineal figure is given, when all its sides and angles ex- 
cept three are known. If all the sides and angles, except two 
or ottei, be given, the data are checked, or we con discover by 
oaleulation, whether tbey be possible, or condateat with each 
Oth«r. If, in a rcctihneal figure, formed by surveying lines, 
there be an inconsistency, arising from the causes already men- 
tioned, we may couceive that we will make a near^ approxima- 
tion to the truth, by dividing the error among all the constitu- 
ent parts of the figure, so as to make the smallest alteration in 
each. To such a subdivision of the error it is barely possible 
to apF^oximate in the form of the parts when protracted. It is 
very difficult ,to make the subdivision (^ error on the original 
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data, for the »de8 and angles depend on one another in a very 
complex manner Vet if corrections be not made, tbe error in- 
creases and accumulates in every new step of the operstiaosy 
until it becomes altogether unmanageable. By employing the 
method I am going to describe, the errors are easily corrected^ 
and accumulation is rendered impossible. 

The chief features of the method are, — that the interior sui^ 
face is not divided into trigons, but is considered solely as a po- 
lygon, the ouDiber oi its fades being of no consequence to the 
accuracy of the result, and, that the field measurements are 
made so that all the terminations of the surveying lines can be 
readily co-ordinated to three assumed planes. To understand 
tlte principles of the system no exerbon is required. They are 
developed by the collation of a few simple facts, resulting in a 
simple and very beautiful law. 

Three perpendiculars falling from a point upon three planes 
mutually intersecting one another at right angles, are called the 
rectangular co-ordinates of that point, and their lengths deter- 
mine its position with regard to the planes. And it is evident, 
that the co-ordinates of a series of points to the same plane will 
determine the positions of these points in relation to one ano- 
ther. For the sake of convenience, I will designate the co-ordi- 
nates severally by the names of Altitude, Latitude, and Longi- 
tude. The altitude is defined as the distance of a point from 
an assumed horizontal plane situated below it, as the coDtinua~ 
tion of the surface of the sea ; tbe latitude as the distance DOTth- 
wards from a vertical plane stretching east and west ; and the 
longitude as the distimce eastward fi^m another vertical plane 
stretching north and south. And I shall suppose all the co- 
ordinates to lie on these sides of the planes, in order to avoid 
the contemplation of negative quantities. I shall designate by 
the term Inclination, the angle which a line forms with its pro- 
jection on the horizontal plane, and which may be either nega- 
tive or positive, according as the line tends upwards or down- 
wards ; and by the term bearing, the angle which the horizontal 
projection of a line makes with the north line. The bearing 
shall be read from left to right, and shall be conceived always 
e in that direction. 
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Lrt ABCDE represent any rec- 
tilineal 6gure ; the plane of tlie pa- 
per bein^ the horizontal plane, and 
the lineB ON, OM the totersections 
of the vntjcal planes. If the ci>~or- 
dinateft of any point A are assumed, 
and it the bearings, lengths and in- 
clinations of the sides, are given, the 
co-ordinates of the other points are 

determined in the following manner. The altitude of B isequol 
to the altitude of A added to the distance AB, into the sine of 
the inclination of AB. The latitude of B is the latitude of A 
added to the distance AB into the une of the bearing of AB 
into the cosine of the inchna^n of AB ; and the longitude of B 
is the longitude of A added to the distance AB, into the cosine 
of the bearing of AB into the cosine of its inclination. In the 
same manner, with the other points. The co-ordinates of the 
several points, tlierefore, may be calculated with fadlity. If a 
common fable, giving the functions of an arc to 90'' only, be 
used, 90°, 180°, and 270° must be deducted from the bearings, 
as they lie respectively in the second, third, or fourth quadrant, 
and attention must be paid to the change, under these drcum- 
stances, of the une into the cosine, and the cosine into the tine, 
which, together with the change of ugns omitted in these tables 
are thus exhibited. 





Ulltuik !> eip»l to 


L«.gnudel.>qu.lCo 


and 90 
SO and 180 
ISO and 270 
270 and 360 


+ L coi i 

— Lain (6— 90 

— Leu. (6—180) 

+ Lf,m{4 — 270} 


+ L Sin i 

+ Lcos{i_ 90) 


L -length, i-bealinft. | 



It isj however, far more convenient for these, as for all other 
trigonometrical calculations, to use a table titled with the de- 

* See DaTldaon'a Hathematica, new Edition, 1633, p. 380. 
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grees and minutes all rouod the drcle, and giving the signs of 

the functions. 

Conceiving the figure to represent a seriesof surveying-lines, 
whose bearings and inclinations have been ascertained in Ae 
field, and whose lengths have been necessarily meoiiired for 
the sake of offsets, and that we assume co-ordinates for A, and 
calculate from it the co-ordinates of all the points in succes- 
sion until we again arrive at A, we will have before us a clear 
view of the accuracy of the field operations. For it is appa- 
rent that the co-ordinates of A thus calculated should be the 
same as those assumed at first. Or, which is the same thing, 
the sum of all the differences between each two pcnnts of alti- 
tude, latitude, and longitude respectively, should amount to 
nothing. If these sums be much more, or less than nothing, 
there has been a blunder in the survey, for which there is no 
other remedy than to revise the field operations -, but if there 
should be a slight excess or defect from zero, we may safely 
assume that it is composed of an accumulation of minute er- 
rors in the co-ordinates of each pdnt, contracted in the mea- 
surement of the lines and bearings, from the unavmdable causes 
already mentioned. And from this assumption it fo]low«, that 
a nearer approximation to the truth would be the calculated 
co-ordinates collated with a proportion of the error depending 
on the distances of the points from one another in order, and 
the functions of the respective bearings of the lines. Such a 
subdivision of error would, in a practical point of view, produce 
quantities differing very little from the quantity given by di- 
viding the whole error by the number of points. If we there- 
fore divide the error by the number of points, and apply one 
part to each, we will arrive at a very near aj^proximatioD to 
their true places ; at any rate, we wBI effectually prevent those 
accumulations of error so troublesome in the old methods. By 
uBiDg the same process in every one of the polygons of which 
a survey consist, we will thus either have the errors entirely 
corrected, or minutely subdivided among all the points, accord- 
ing as our assumption applies or not to the circumstances, in 
either' case, by a simple operatioOf rendering the whole survey 
infinitely more accurate than one conducted with equal care in 
the old method. 
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Referring to the same 6gure, and conceiving it now to be 
entirely in the horizontal plane, we perceive that its area is 
equivalent to the sum of the trapezoids BC, CD diminished by 
the sum of the trapezoids BA, AE, ED; or if we designate 
the latitudes of the several points by the letters A, B, C, &c 
and the longitudes by the small letters abc, &G., and the sur- 
face by S, we obtain this equation, 

98 = {6 + r)(B — C) + (o + rf)CC_D) — {< + <OCE_D) — (o + <KA— E 
_{i + »){B_A) 

which being simplified, becomes 

28 = A(.b — e)+ B(c — a) + Cld—b) + Tt(»~e^ + E (a — d) 
Or, in words, twice the area of a polygon is equivalent to the 
latitude of each point, multiplied by the longitude of the point 
before, minus the longitude of the point after it And the area 
will be a positive or negative quantity, according to the direc- 
tion in which we proceed. To determine the area of any poly- 
gon, we thus require no more multiplications than the number 
of its sides ; or, since the differences, not the absolute lengths 
of the co-ordinates, are considered, we can subtract from all the 
latitudes the latitude of the most southerly point, and thus have 
<me fewer multiplication. It may also be noticed, that the for- 
mula simplifies itself when applied to the tetragon, so as to 
require only two multiplications. It is true that these fomulse 
are not wdl adapted for logarithmic calculation ; but the whcde' 
sum of the products is readily obtained by the use of a taUe 
of quarter squtures. For example, let the co-cnrdinates of the 
points of a polygon be as follows : 



A 


MBS 


I4eM 


B 


3G27 


1484S 


C 


2682 


16793 


D 


M78 


10660 


£ 


1753 


IfilM 


F 


2JW7 


14*0 



Subtracting 1753 from the latitudes, to save a multiplication, 
we have twice the area, equal to 
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1330 (+ 203)=+ S7I20B 

1774(+1B27) = + 2176698 
929 (+ 814) = + 75C206 
728 (— 637) » — 461825 
0(— 101T)_ — 

1244 (— roe) = — 733960 



+ 3304112 — 1I9S786 
— 119S7S6 



But each of these products is also equal to the quarter square 
of the sum of its factors, diminished by the quarter square of 
the difference of its factors, and consequently twice the area of 
the polygon will be dmply equivalent to the algebraic sum of 
these quarter squares; hence the calculation may stand thus: 



1336 (+ 2M) 


1639 


)7T4 (+ 1227 


3001 








88 






1244 {_ 600 


654 



S47 



G92130 320922 

2261 BOO 74802 

769612 3306 

193« 403761 

106929 849889 
1703680 



2008327 
and the area as before = 10.04163 

By throwing the cMrections into the formula already given, 
we can easily approximate to the error in area of any polygon 
occasioned by the errors in measurement For, in the same fi- 
gure let the co-ordinates assumed for A, be A and a, and let 
the calculated co-ordinatea be for the other points : 

■V C(B— n) and(i- 

(The corrected 1 (C_2n)and(c- 



h 



c(W)rdinate»< (D — 3n) and id — 3m 
K ana fl I " ' I ." . . . > 



would be I (E — 4n) and (< 



In the first series, the whole error may be conceived to rest on 

the point A, in the second, to be equally divided among all the 

points. Let the area of the first be S, and the second s. We 

have 

2» — 2S = m(3A + 3B— 20 — 2D — 2E) + n{— 3a — 3i + 2c + 2rf + 2*). 
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And in the same manner, if all the errors were placed on B 
we would have 

2»_28 = mC_BA + 3B + 3C_2D — 2E) + nC2a — 3i_3c+2rf + 2fl). 
Similar formula are easily deduced from this for other poly- 
gons. Supposing all the error to be on A, and using the same 
notation, we have 

ln3gTO2Ci_S)«nCA + B — 2C) +»{_o_* + 2e) 

ln4gon =.m(2A + 2B — 3C — 2D} . . . + 

Hn(— 2o_2i + ae + 2rf) 
In Sgan ™m{3A + 3B — 2C — 2D — 2E) + 

+ ii(—3a — 3b + 2e+2d + 2e) 
Infigon =i»(*A + 4B — 2C — 2D — 2E — aF) + 

+ »{— 4a — W— 2c+2d+2e+2/) 
&e. &c. 

In order to investigate a formula for solidity, we must sup- 
pose that the conirdinates are determined of so many points 
in the surface, that the spaces included by joining them in 
threes are planes, and that the field-book indicates which of the 
points are to be thus connected. If two of these adjacent tri- 
gons are in different planes, their common side, in strict Ian. 
guage, is a side of the solid ; but, for the sake of convenience, 
I shall define the term, side of the solid, to mean the line form- 
ing the common base of a pair of trigons, although they be in 
the same plane ; every one of the lines joining the points indi- 
cated in the field-book, will thus be a side of the solid. A 
point will also be understood to be in the upper or under sur- 
face of the solid, according as a perpendicular from it to the 
horizon passes through the solid, or does not pass through it. 

It is evident, that the lines ordinating 
the apices of any solid to the horizontal 
plane, must divide the space between the 
upper surface and that plane into as many 
triangular prtsrooids as there are trigons 
in that surface; and the space between 
the under surface and the same plane in- 
to as many triangular prismoids as there 
are trigons in the under surface; and 
that the capacity of the solid is equi' 
valent to the sum of one set of these 
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prismoitU subtracted from the sum of the otb^- set. But tbe 
solidity of any of these prismoids is equivalent to iU base, 
multiplied by the third, part of the sum of its parallel ^des. 
The base itself is equivalent to half the latitude of each point, 
multiplied by the longitude of the point before, minus the lon- 
gitude of the point after it. Again, this base is a negative or 
positive quantity, according to the direction in which we pro- 
ceed around its boundary ; and if we conceive ourselves to be 
placed on the outside of each face of the solid, and to proceed 
always in one direction, say from left to right, the signs of the 
areas of the faces in the upper surface will be contrary to the 
signs of the areas in the under surface. Therefore, if the solid 
is regarded as composed of two seta of prismoids, whose bases 
are determined by the law of co-ordinates, and taken always in 
the same direction, its capacity will be simply equivalent to the 
a^braic sum of these prismoids. 

Assuming a specific solid, aa the hexahedron ABODE, and 
indicating the latitudes of each point by the large letters A, B, C, 
&c. ; the longitudes by the small letters a, b, c, &c. ; the alti- 
tudes by the letters «, 0, 7, &c. ; and the solidity by S, we will 
have, 



\(v + 



({^|_|}(...,^,,)^(|^jU} 
equation expanded and simplified becomes, 

m\Cle~b)} (Bl<^4\ fhld^a]. 



And it is evident that the formula may be applied to any rec- 
tilinear body in these words, six times the sdidt^ of any recti- 
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linear maas is equivalent to the altitude of each apex, malt^ 
plied respectively by the product of the latitude of each apex 
connected with it by a side, into the loogitude of the apex be- 
fore minus, the longitude of the iq>ex after it in the <Hder c£ 
their connexion with the first by a side. 

The co-ordinates of all the points in the survey (except points 
determined by offsets) are thus calculated, in order to examine 
the accuracy of the work, to perform the necessary corrections, 
and to calculate the area, but they present another important 
advantage in the facility which they afford by protntcting etther 
pluis or models. This is performed by means of two graduat- 
ed slips of ivory or brass, the one adjusted so as to dide on the 
other at right angles, and called T scales, or offset scales ; the 
Hnes which determine every point are previously corrected, and 
they cease, with regard to the drawing or model, to have any 
dependence on one another, so that in the r^HVBentation threre 
can be no accumulation of errors. 

The formula for the area of a polygon, given above, differs 
in a practical point of view from that of M. Lexel of Feters- 
burgh, which is in this shi4>e. 



A . B . sin Utm° — a) 




A . C . «n (380° — a~b) 




A .D.b1ii<6«)°— o — * — 





A.EBm(720° — a — i — 


-d) 


B.C sio(lao'' — 6) 




B.D slD(S60°& — e) 





V &c &c. Ac 
in so far, that the number of members may be always one less 
than the number of ddes, while in this the members are mare 
complex, and their number increases with the number of ways in 
which the sides, except one, can be collated together in pairs. 

The full advantages of the system are not apparent until its 
application to Uie field operations is examin^l. In a polygon 
determined by the measurement of all its sides and their bear- 
ings, there is absolutely no form which produces, from a given 
error in measurement, a minimum alteration of shape ; the 
square of the error in position being in evory case equivalent to 
the square of the error in length, pbta the square of the length 
into the square of the errcw in bearing. And the error in area 
is & minimum only when the area itself is a. maximum, the peri- 
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miter remaining the same, or when the figure becomes a circle. 
From these reasons the surveyor haa unlimited scope for adapt- 
ing his lines to the offsets. And, indeed, to this object Is his 
chief attention to be directed, as he never requires to measure 
lines on which ofisets are not to be raised. There are, how- 
ever, a few easily obtained circumstances desirable in the ar- 
rangement of the lines. I shall point them out, and the mode 
of ordering the field operations when it differs from the usual 
practice. 

The most convenient zero for the bearings, at least in a Urge 
survey, is the north line. If the theodolite be placed at the 
commencement of a surveying-line, so that when the telescope 
points north the vernier indicates zero, the indication of the 
vernier, when the telescope points along the surveying line will 
give its bearing; and when the theodolite is removed to the other 
end of the surveying line, and so placed that the vernier indi- 
cates when the telescope is again directed along the line, the 
former bearing plus or minus 180°, it will be situated, with re- 
gard to the north, as it was at first, or the telescope will again 
point north when the vernier indicates zero. When the theo- 
dolite is in this second position it is said to be set back to the 
line, and it is ready to measure any other bearing as it did the 
first If we measure in this manner a series of bearings until 
we arrive at a point whose bearing is already measured from 
the first station, we will be able to examine the accuracy of the 
work, for the counter-bearing ^ould be equal to the other plus 
or minus 180°. Wh«i a bearing is thus twice measured, it is 
■ said to be a dosing bearing. An error in the measurement of 
the angles is thus known, at each close, from the simple inspec- 
tion of the field-book. Since there is some difficulty in placing 
the theodolite exactly over the hole made by the signal stave, 
tbere may be a small error in the second measured bearing, in- 
dependent of the perfection of the angular instrument. On 
the third bearing there is a risk of greater error, and so on. 
This circumstance demands that none of the surveying-lines 
be very short, and that there be as many closing bearings as 
possible ; or, what is the same thing, that from each station the 
bearings of all the other stations within sightlie observed. This 
risk of error is not greats' than that irom want of centering in 
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the old methods, but it is infallibly brought uqdar the sur- 
veyor's notice. 

In a survey of 10,000 or 12,000 acres, in ord«- to prevent the 
ixxsihility of an accumulation of errors, it is sufficient to group 
the fitatioos by l^ing i^ the first bearing, by means of a powers 
ful instrument, from a conspicuous point in the middle of the 
ground, and communicating it to a number of other compear 
ouB points scattered over the ground, chosen rather from their 
prominence and txnnmand of a good view, than from their fit^ 
ness to be the termination of surveyir^-linefl. From eaoh of 
these conspicuous points the bearings of the termination of tbe 
surveying-lines within dght are again grouped, and finally the 
bearings of the lines themselves are determined ; the ot^ect in 
view being to derive every bearing from. the first by the fewest 
possible removesL If the first bearing has ix&i the true nottb, 
tbe position of the instrument may also be verified at any point * 
by again observing the-direction of the pole-star while in the 
meridian, orHiy taking equal altitudes of the sun. This bear- 
ing, however, bdbre comparismi with tbe first, must be correct- 
ed for tbe inclination of the meridiaDS to one another. The 
correction in minutes is equal to the distance between the two 
meridians in imperial links multiplied by the tangent of the 
geometric latitude, and divided by 9^106. By attending to these 
precautions, tbe error caused by defective centering becomes 
very small, and entirely unworthy of notice compared with the 
unavoidable small errors in the length. 

In a survey of such a size as we have been cont«nplatiag, no 
skdeton-work of triangulation is required. The result of the 
whole, indeed, because of the corrections, may be supposed to 
be dmved from the continuous measurement of a base line 
-constantly verified. In the first extensive survey to which I 
applied the system of co-ordinates, the ground was covered in 
preparation by a series of large trigons, deduced at consider- 
able expense from a base line measured with much more car« 
than the payment for common surveying work allows of being 
used in ordinary lines. The positions of the stations were first 
calculated by the usual trigonometrical formula;, and they were 
afterwards reduced to the notation of co-ordinates for the saka 
of convenient comparison with the subsequent work. The pi>r' 
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ddoD of the points in the two surveys differed tiom bne anotlier, 
but the difference on being analyzed, was found to be nearly in 
ft Gonatant ndo to the distance of the {m^Ub friHn the -first su- 
tiMt in the systematic surrey. In fact, had the base line beat 
coDceivsd to be a little longer than itadtually was, the points in 
both surveys would have coindded so nearly, that for practical 
purposes it would have been unnecessary to i^ter them. 

A convenient arrangement for afMding'parallasin the in- 
(dtnation is to have all the signal staves of tlie height of .74 links, 
and divided from the top downwards into' ajtonate w^ite ami 
black spaces of one link each, leaving the remaining third for 
being pushed into the ground. When observing the inclina- 
tion, the height of the instrument is measoredv and the telescc^ 
is directed to a pmnt at the same height on the signal stave; 
tbae is coQse^uaitly no other correction required, except in long 
lines, forthe curvature of the earth, fiy this alitapie arrange- 
ment some tedious work is saved ; and- the depreseioB at one 
end of the line can be compared, on the .ground, with the ele- 
vatiiui at the other. If landed proprietors were aware how 
small an additionsl expense is incurred in meaHuHng, along 
vith the ordinary subjects of a survey, the bd^tiof every sta- 
tion aboi%theseaor other conspicuous leveJitheywDutd seldom 
otait having it done. The closes in altitude seldom require 
correction. This evidently proceeds from die inclinations being 
always smallT and from their being referred to the same zero nt 
each station. 

The Jnetbod of coHordinates allows the vriiole attention to be 
devoted to haying the surveying-lines conveuimt for offsets, 
and OY^ eveniiground, except that they must also be as long 
as possible. They should be over even gnnmd to avoid errors ' 
iv )^gthi'«nd.tbe tooAxquent use of the instrument for hori- 
WDtl4 reduction. If possible, they ehonld'be so arranged, that 
the i^tclioatioQ con be measured from <»ie termination, or, at 
most, from both termitiaticms at the same time with the bear- 
ing, The. calculations already described render certain the de- 
teotjon of any blunder in the measurement ; and the very 
trouble of dividing the smali errors, and the satisfaction de- 
rived from perfect doses, induce great care in the manipulation 
of the chain. The surveyor is also fwced to verify his chain 
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frequentl;, for the slightest elongation is detected in the bod 
dodng of tlie new with the old work. / 

-The twisting and buiHi^ of the chtda, so as to measure o£F- 
eet«j is one great cauBr. of the alteraticm lii its len^h. The 
accuracy, and also the 'Speed of die work, is increased, bymea- 
sdring t^e ofisets by s tape lin& carried along with the chain. 
'Such BD bistrument should be SOO links long, and be contained 
in A light box, eig^t ischea diameter, capable of being fastened 
by belts to b person's right side. The line should be fastened 
to ft cylinder of wood 6Te inches diameter, and be received 
into a groove formed of tin-plate inside the bos, and turning 
with the cylinder. By this means it is quickly wound up, and 
its margins ere prevented rubbing on the sides of the box. The 
ap^ure throng which the line enters the box sbonld be in 
hardened steel. If the tape, tnmiediately after being drawn 
throng the linseed oil viumish, be stretched aa tight as possible 
between posts in the open sir freely exposed to wind, uid' thus 
kept till dry, it will retain its length after being divided, aad 
never require adjustment. When receiving the divisions, it 
should be kept in tension by a weight of from ten to twelve 

The measurements admit of being written in the 6eld-book 
in a uniform manner. The book is ruled in the usual way, 
with three columns, — the middle column for the lengths of the 
surveying lines and the positions of the offsets, the two outer 
columns for the offsets to the right or to the left. The sta- 
tions are all designated by numbers ; and, be^nning with the 
first at the bottom of the page and writing upwards, every 
subsequent measurement has its place .in a continuous order. 
It is thus impossible to neglect any of the dimensions in the 
calculations or pla% for in them, the lines, with their hearings 
and offsets, are taken in the same continuous order. 

In most surveys it is econmnical to measure all the lines and 
off'sets before the bearings ; and thus weeks, or even months, 
may intervene between the. two operations. For the stations,, 
marks are thus required, which can be easily identified, and 
which also may remain in the ground for a considerable time, 
For this purpose, |nns of soft lir-wood, about three inches long, 
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do very wdL If much longer, when inserted into the hdes 
made by the signal stavcB, they protrude above ground, and 
are thus liable to be removed by accidcMt or dengn. If dwrt- 
er, they drop too &r into the holes, and cannot be eaaly ex- 
tracted. The names of the stations are marited on these pins 
by notches, as shewn in Loudon's Encyclopredia of GwdeDii^. 
To recaptulate ; the advantages afforded by the method of 
co-ordinates are as follows : — The errors acquired in the field 
operations are all cM-rected, and the amount of error in every 
polygon is made apparent in the form of a simirfe quantity. 
The area is deduced from corrected data, and the plans are 
also protracted from corrected data ; and the pontipns of the 
points being determined by independent quantities, there can 
be no accumulation of error in them. It is impossible that's 
blunder in the field-work pass into the subsequent operations. 
From the uniformity and simplicity of the notation, all the cal- 
culations, as well as the measurements, can be referred to, and 
examined at any subsequent period. Besides, the scheming of 
the field operations is more easy, and the time occupied tn them 
and in the house work is less than by the old methods. 

KiRIALDT, \JA Sfarth 1S36. 



On the Erroneous Geographkal Position of many Points in the 
Frith of Ch/de. By William Galbbaith, Esq. M. A. 
Teacher of Mathematics, Edinburgh, M. S. A. * 

There are few branches of knowledge more generally inte- 
resting than the sdences of Geography, Astronomy, and Navi- 
gation. From the combined progress of these departments of 
human knowledge, many new and interesting discoveries in dis- 
tant portions of the earth's surface have of late years been 
made, and their exact position determined with considerable pre- 
aaoo. When this is admitted with regard to the more distant 
oouDtriea of the globe, it is naturally to be expected that the 

* Read before tfae Societ; of Arts lor Scotland 7th December I83G. 
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vract poMtion of the various important pdnts, and the true con- 
-fennatioD of our own shores, would be accurately koowo. 

This, in many instances at least, is far from being tbe case, 
and that, too, in the track of the most extensive shipping trade 
in Scotland ; I mean the river, and mote especially the Frith of 
Clyde. 

My attention was drawn to this point lately, when I resided 
a short time in the island of Arran. During the month of Au- 
gust lest my friend Mr George Atkio and { examined a consi- 
derable portion of the sea-coast of that romantic iitand, with re- 
gard to its geolo^cal structure, and its botanical |m>ductions; 
while at the same time it was thought that latitudes, longitudes, 
and elevations of the more prominent mountain ranges above the 
mean level of the sea (subjects which should always, if possible, 
be (»mbined) would also coniribute to render any account of 
our joint labours a little more interesting and satisfactory. In- 
deed, if the relative positions ore not well fixed, any geological 
survey of Scotland, as that prc^msed by the Highland and Agri- 
vnkurat Society, will not be very satisfactory, as it is difficult to 
trace the directions of the strata correctly across the country 
without being misled, or drawing, perbaps, erroneous conclusions, 
as I found by experience some years ago in an attempt to trace 
a section across the country from Inverary through the moun- 
tains about Glencroe, Benlomond, Aberfoyle, &c towards Stir- 
ing. This I intended to ■carry across the country from sea to 
sea, though I have not as yet had either Insure or opportunity, 
but may perhaps resume it on some future period. Indeed the 
expense attending such operations is, in my case at least, one of 
the greatest {obstructions. The Highland Society no doubt 
offer a premium of about L. 50 fw a geological survey of any 
part of Scotland of about ^H) square mUes, that is, a country of 
about 14 miles square, or about SO long by 10 broad. Such a 
reward may be very good for an independent gentleman, who has 
leisure and inclination to pursue sudi researches, or for one whose 
profesnonal pursuitsare likely to direct his atteption that way, but 
tor any other, I am afraid, the temptation will not be sufBcient. 
It appears to me that there is no reason it should. I have lately 
learned, on authority which I think may be trusted, that M. 
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H. J. De La Bcche, the authm: of aeverol eiccellait mnrks on 
geology, is now employed on the southern counties of England. 
He hu, I have been informed, completed a geological surrey of 
Devonshire, and that of Cornwall is considerably advanced. 
These counties have, ofany years ago, been surveyed trigono- 
metncolly, by the Board of Ordnance, at the public expense, and 
this survey, too, and the engraved mi^, ore also corrected to 
the present time, at the expense to the country of about one 
thouiand pounds animalltf. 

Again, there are, I believe, about ISOO men now employed 
on a survey of Ireland at the public expense. The great tri- 
angles were all completed some time ago, and the subordinate 
ones, together with a complete survey with the chain, are now 
in progress. Some of the engraved maps ore already finished 
and on sale, and those of the whole country, in the course of a 
few years, will be completed. 

Is it fair and equitable that the claims of Scotland alone should 
be entirety overlooked ? Was there no fiiend, no r^resentative 
of the interest of Scotland connected with- the Goverraent, to 
urge her claims when the trigon(»netrical survey of this coun- 
try, was postpcHied, and the' surveyors transferred to Ireland P 

That these are not exaggerated assertions, I now shall attempt 
to prove by the state of our maps, charts, atlaases, and the re- 
corded latitudes and longitudes of some of the most important 
points of the sea coasts of our country. . 

In Headrick's View of the Mineral*^, &c. of the island of 
Arran, its distance from the nearest point of the island of Bute 
is said to be about twelve miles. In Mr John Faterson^s account 
of Arran, published amoi^ the Prize Essays c^ the Highland 
Spciety, this distance is stated at about nirt^ milet. In Thom- 
son's County Atlas of Scotland it will measure above six miles, 
while in the Scottish Tourist's Guide, the same is given atjbar 
miles ; that is, the same distance is given at twdve miles, nine 
miles, six miles, and four miles ! ! ! 

The following is a specimen of the varieties in the latitude and 
longitude of Pladda Light, near the southern shore of Arran:— 
Norie'a NsvigsUoii, 183S, Lot B9° 32' 0"N. I^ong; S'V VW. 

L-Tim's Nsudcd Tsbki, I88», 60 30 6 4 

Tldal'a Chart, ... 66 28 10 6 48 

While the true aie, 1838, 66 9fi 38 S 7 8 
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The diff««nce of the ^xtiinues Of latinide rvary rrom ST to 
0'i^'','aad-thoBe of longitude T«ry from iX" to S'. - 

The following are a few of the positions ^ Ailsa Craig:'— 

NoHe, 1836, Lat. 56" I?' 0* N. Long. 5* 8 0" W. 
I.71111, 1836, as 16 6 

Mankar, 1801, 66 IS 5 6 

True. 1S3A, 56 16 13 6 7 * 

Here the differences of latitude vary fivm about 1' to 3*, and 
the difference of longitude from 1' to T- It is clear, too, that 
the true distance of Fladda Light, due iiGrth from Ailsa Craig, 
is Iff 20", while some of these poMtious ^ve 16' N. and 21 of 
longitude E., &c. From these few comparisons, therefore, it >s 
manifest, that, in thick weatlier during the day, vessels making for 
the Clyde are in no little danger, especially towards the evening, 
in the winter season, when the days are short, bhA just before 
the light-houses are lit up ; because ships may be close in shore 
wlule they expect to be five or siic toiles from it. Before they 
discover their mistake by the light-houses, especially in blowing 
weather, it may be" too late often to avoid the danger. New 
surveys of the coasts are therefore more necessary than additional 
light- houses. 

The.Iarge map of Scotland by Arrowsmith, from Dr MacCul- 
loch's observations, coloured to shew the geological character of 
Arran, along with the rest of (he country, and sold at L, 5, 5s. 
partakes of the same errors here, and is therefore, totally unfit 
to trace the connexion of the geological features of Arian with 
the opposite coast of Ayrshire, Bute, and Cantire. In the re- 
cently published map of the basin of the Clyde by Mr Knox, 
the same erroneous positions in the Island of Arran are obvious- 
ly followed, while a dotted line, drawn directly south from about 
Kilmory, instead of from Pladda Light, indicates the course and 
distance I'd' to Ailsa Craig. In some of the recently published 
map?, several of the inore glaring errors are cwrected, Ihotigh 
much is yet required to make them perfect.' '" ' " 

During the short time, previously alluded to, whiich I Spent 
in Airaa, I made a few observationB with a six inch astronomi- 
cal circle of Eater''s construction, mdde by Bobitisoii, With some 
improvements su^;ested by myself. Ithas three viemtl^rjl,'each 
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resding to 10°, a level whose divinoDB indicate 3% and a half', 
or a third of each division^ may be readily estimated. It i§ also 
provided with a tdetct^ having magnifying powers of about 
twenty and thirty times. To this I had added a chronometer 
kindly lent me by Mr Robert Bryson, which p«formed vefy 
satisfactorily.* 

The chroDometer was compared with the observatory clock at 
Edinburgh on the tst August 1836, and was exactly one minute 
ifast of mean time at noon, with a daily rate of three seconds 
gmning; consequently, tbe error was-1 minute IS seconds fast 
for iCdinburgh time, on Friday the 5th of August, the day on 
which observations were first taken to obtain the latitude and 
longitude of Broddick Bridge near Jameson's inn in Arran. 

Tbe newa latitude \>j aevenil «eries of obBcrratioDS both to the north uicl 
•outh of Ibe zenith, vaa . . 6fi° 30' 2?" N. 

I.oiigitudebr chronometer, 20' 43.G" in time, or 10 G4 W. 

Hie podtion of Broddick Cratle, the seit of the Duke of 
Hamilton in Amn, inferred fima tbese, will be nearly 
inkUtude U 3B 4S N. 

L(n)gltude,30'42.8"lntim^Dr . . fi 10 43 W. 

In Me manUer, the portion of Lamlash church waa deter. 

mined to be in latitude . 6B 31 W N. 

Longitude in Ume 20 '31.S" . . . . 2 8 7.0 W. 

These were all the points I had an opportunity of determin- 
ing by observation direcdy, and the final results are probably 
within a few seconds of the truth, both in latitude and longitude. 

By the existing maps, such as they are, and a few angles 
taken by a pocket sextant, the poution of Pladda Light and Eil- 
inory school were inferred from these. 

Pladda light, LaL fl6* 26' 34". NorUi Long. 6* 7' 8" W. 

Eilmoty school . 6S 2« 40. North 6 14 W. 

The former agrees very closely with the true position already 
given, and it is probable the latter is not far from the truth. 

The following are a few heights determined geometrically by 
the drcle above the mean level of tlie sea :-^ 

Ooatftll 3383 feet 

Benooth ...... 3098 — 

UuUdoun . . 1138^ 

' * It WM with the aams chronometer that I mads tbe obaervatiata oa tb* 
wlar eclipae which happmed on the lOth of Maj last 
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'These are & few of the observatioDS which I was enabled to 
make during my short stay in Arran, as far as regards position^ 
The others must be deferred to some future apportuoity. 

I may add, however, that from a paragraph which I sent to some 
of (he Glasgow newspapers on my return, stating a fev of these 
faring blunders, I have the satisfaction to team that on a petition 
or memorial afterwards prepared from those interested in the pros- 
perity of the trade of the river Clyde, Government have engag- 
ed to send a competent engines to survey the Frith of Clyde 
and part of the adjacent lochs, and I should be happy if these 
remarks would draw the attention of men of influence connected 
with Scotland to memorialize Government to induce it to grant 
a tenth part of those employed on the Irish survey, that is, 120 
men and officers, to continue the survey of Scotland, under the 
able superintendence of Colonel Colby, where it might be thought 
most advantageous for the prosperity of the country, and bene* 
iGcial to its maritime interests. 
M South Bridge. W. GALBBAITH. 



On the Geography and Geology of Northern and Central Tur- 
key. Part II. Geology- By Dr A- Boue'. Continued from 
page 61. 

The crystalline slaty rocks occupy an immense tract of 
country in European Turkey, as they form the following chains, 
viz. the great ranges of the Tschardag;h and Deepotodagh ; the 
Ferindagh, with the chains north of Seres, and east of Istip ; 
these (^ the Chaladian promontory; those between the Euts- 
chuk £araBu or Perlepe-Bitoglia basin, and the lakes of Och- 
rida and Castoria ; the Pindus ; the Olympus ; in Servia, the 
Jastrebacz, the Temnitscba-Planina, and the western borders 
of the Morava valley higher than Tagodin ; and in Wallachia 
the chain separating that country firom Transylvania and 
the Bannat. These rocks also, chiefly under the form of mica 
or talc slates, occupy considerable tracts between the Timok 
valleys and the defile of the Danube ; then west of the Pristina 
plain ; around Kacsanik ; in the Karadagh ; around Egri^ 
Falanka ; between mat town and Karatova ; south of Eosten- 
dil { in the hills between the basin of Bitoglia and the Tscher- 
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na ; and, lastly, at'Kezanlik in the Hieinas, and probably far- 
ther to the east on the southern fflde of that chain. 

Those primary rocks, called by some authors transition rocks 
{eeemy Guidedu Gedb^ue Fo^^^vur), occupy still greater space 
in European Turkey tlian the crystalline slates, so that the 
Turkic peninsula is, like the Iberic one, chiefly composed iX 
old formations, and may be described as a group of very an* 
cient islands. Among the transition rocks, there are two sets 
which it is not always easy to distinguish ; the one older, and 
composed of slates with quartzose rocks, some micaceous, tal- 
cose, and arenaceous rocks, and a few compact or semi-graniilar 
limestone beds ; the other newer, and composed of grey wacke, 
greytracke-slate, sandstone, conglomerate slate, and limestone 
in the compact state, and more fossiliferous. 

This last formation constitutes the whole mass of hills in 
central Servia north of the Servian Morava, as also the Gelin, 
the Eosnik hills, the Eopaunik group, a part of the Novibazar 
district in Bosnia; the hill Vrenie between Novibazar and the 
Ibar ; a part of the hilly district to the east of the basin of 
Pristina ; uid, lastly, it appears in the Balkans. The other, 
or older transition rocks, are to be found in the north-west por- 
tion of Servia ; in the hills of Qoliesh between the Mitrovitza 
and the White Drina (the Goliesh) ; in the district of Kolas- 
chin, near Pristina ; in sonje parts of Mcesia Superior ; in the 
hills west of Gf|fadar|:^ jn Macedonia i and probibly also tn 
the Balkans- 

These last rocks, baling only esperienced some slight igne- 
ous chujgeg in the neighbourhood of plutonic masses, establirii 
a kind of transition from the (rue recent grey wacke to the' tal- 
cofie and micaceous crystalline plates like thoee of the Tschar- 
' dagb. In the subordinate limestone beds I found only ^icri- 
oites and indiuinct pplypiers, as at Aabocsevo, south of B^- 
grade ; yet the ItmestPPQ ip^s^s are sometimes very large, a8 
on the road from ,Us]fub to Kalkandel, cmt on the road be^ 
tween Gafadartzi and Perlepe, Three or four leagues from 
Gafadartzi, a blackish Or greyish compact limestone ioredi a 
SDiallchain running N. — S..(thebeds runnit^ N, — S. anddippifg 
at a high angle to the E.),.and crossed b^a deep fissure frodi 
E, to W. At Uskub there is. a greyish compact liinestone \ 
and at the distance of four leagues from that city the roqd to 
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Kalksnde passes through a defile, ronning E. — ^W., and situ- 
ated in a small granular whitish limestone. This reminds arte 
of the geology of Greece. 

On the Nevljanska-Rieka, between Radomir and Scharkoe, 
I also observed masses of what I should be inclined to consider 
as the same limestone and slate ; but the vicinity of secondary 
limestone seems to make it sometimes as difficult there, as in 
S.E. Carinthia and Caraiola, to classify with precirfon all the 
limestone masses the traveller may meet with. One might per- 
haps also unite with these the compact limestone associated 
with slate and quartzose conglomerate, in the Kosnai hills in 
northern Servia ; and that of the Maidan-pek district, which 
is traversed and altered by denite and sieni tic-porphyry dykes, 
were it not that these slates, &c., like the same rocks in the 
Bannat, have too much of a crystalline, slaty, and talcose struc- 
ture. 

These deposits possibly correspond with some of the oldest 
members of Murchison's wlurian Systran. The greywacke for- 
matioD (classedbymeamongthenewerprimary rocks) occasion, 
ally contains a limestone filled with petrifactions, and is probably 
of the same age as the rocks of the £ifel. The greywacke is, 
like that of the Harz and the South of Scotland, composed,of a 
basis of clay-slate, which includes fragments of clay-date and 
qUartz and scales of mica. A good example of its limestone is 
found at Divostin, and in the valley S.W. from the convent of 
Vratschka ( Vracsa), S^ leagues from Eragojevacz in Servia. Its 
colours are grey, blue, red,'and brown, and it contains encrinites, 
caryophyllese, astreee, fungites, and other kinds of polypiers or 
corals, as well as some indistinct bivalves, a turritella, and a 
small patella, or a univalve of some genus of Lamarck border- 
ing on the patella. M- Viquenel found an echinoderme in the 
limestone slate. At Kosnik, in S. W. Servia, the game lime- 
stone presents itself, with many madreporic-like fossils and en- 
crinites. The greywacke also includes some limestone breccia, 
as near the convent of Vratschefiiitza at the eastern end of the. 
Budnik Hills, and near Verbovnitz not far from Dubnicza. 

I am inclined to regard those old and new primary dqxMdts 
as the masses which, for the most part, have been altered by 
subterranean heat and platonic agency, so as to give riae to the 
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f^reatest portioD of the crystalline slaty rocks of Turkey. In 
the first place, it is a remarkable fact, that all those last contain 
limestone beds, generally of a granular texture, or in the form of 
dolomites ; and, even as in Greece, these nodular shaped masses 
ore fS. ccHisidwable extent ; as, for instance, iu the Karschiaka 
hiU, near Uskub, between that city and Kalkandel, and along 
the wh<^e^rfmge of hills between Trojak and Perlepe. Now, 
in this last range, a beautiful white dolomite, forming the hill 
of Kosak and other eminences, is contained in a green talcose 
micft-slate, with a slight admixture of felijtar, and this St Gro- 
thard-like dolomite is in intimate connection with other similar 
masses of blackish or whitish compact or semigranular lime- 
stone, whidi are associated with clay>slate to the east and west 
- fA this dolomitic depoat. The greatest plutonic action has been 
upon this last and the neighbouring slates. 

In the Tschardagh range the same thing is observed. Vast 
masses of argillaceous date^ as well as chloriticor talcose rocks 
more tv less decomposed, and even sometimes altered and dis- 
coloured by acid vapours, or mixed up with ferruginous matter, 
envelope or include bed-like ovoidal masses of limestone, which 
is partly granular, partly compact. These last seem to form 
the summits of many hills, as the Kobelitza near Kalkandel, 
and present the greatest analogy with the position of many of 
the ^meetones of the Pyrenees. I have no doubt that future 
observers may find in these limestones, in the vicinity of erupt- 
ed masses, some crystallized minerals like those of the Pyrenees. 
The quartzose conglomerates have been occasionally changed 
into quartzite, and those chloritic or talcose rocks, which con- 
tain little quartz, have been converted into varieties of talcose 
gneiss, or at least something resembling it. 

In the Karadagh and the hills of Kacsanik, some cipolin or 
micaceous limestone beds, are to be seen ; and we have already 
menti<»ed the occurrence of a great mass or bed of white gra- 
nular limestone and dolomite in micaceous slates, quartzites, 
md clay-slates at Kacsanik. 

Granular limestone also occurs in the more altered primary 
rocks; those which have been converted into gneiss and mica- 
ceous and felspathic slates : for instance, between Tagodin or 
Staple and Kukurovacz or Eragojevacii, in the Ferin-dagh 
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Boudi of Djumaa, or more properly above Siribtn, in the Rilo- 
plaiiina, a quarter of a league, and three-fourthB of a league to 
the east of the large and beautiful convent of Rilo. CryBtaU 
lifled minerals occur in most of these limestoDes ; the plutonic 
action having been complete, varieties of hornblende and augite, 
tremcJite, actifit^te, green augite, garnet, {docrase, &c., have 
been produced, as I shall afterwards mention more fully in 
speaking of the granites. 

Turkey lies in the Meditearanean rone of Europe, so that 
we could not expect to find there ather the old coal deport, or 
the secondary series of rocks ' which characterize the middle 
and N. W. part of Europe. Indeed, I only found my great 
alpine and Mediterranean reddish arenaceous and calcareous 
^fi/rmation. The rocks consist of reddish or greyish, very mi- 
caceous slates, sandsttmes like many of the trios, Rome conglo- 
merates chiefly of the quartzose kind, rarely with fragments 
of slates or aider rocks, and compact or somewhat fetid lime- 
stone, which oocurs in three or four thick beds. I had oecasion 
to observe this formation on both sides of that vast doe d'dne, 
formed by central Servia, Mcesia Superior, and central Macedo- 
nia ; but I could not discover any fossils in it. Between Novi- 
bazar and Ipek, after having passed the clay-slates of Vrenie, 
in the upper part of the Ibar and Kolaschin, we begin to find 
quartzose conglomerate, and reddid) or arenaceous slatCj be- 
tween Kaludra, Mele)a, and Fetzkij. At last, before commen* 
cing the descent of the i^ian of the White Drina, the slate is 
distinctly seen cov^ed by compact limesttHie, then by quartzose 
conglomeratev and afterwards by an immense deposit of compact 
limestone, which constitutes the Kurilo-planina above Scher- 
koles and to the east of the plain of the White Drina, as also 
the high picturesque hills above Shetskevok and the high sum- 
mits to the east of Breniatz ; in short, the greatest part of the 
group of hiUs N. and W. of Ipek. The alternation of this 
limestone with conglomerate, reminded me of a similar one in 
the valley of the £nn3 near Lientz in Upper Styria. 

At Castoria, subordinate to a vast deposite of greyish com- 
pact or semi-crystalUne and dolomitic limestone, there occurs 
an alternation of greyish-black and reddish slates, with quartz- 
ose conglomerates. I do not know if these arenaceous, rocks 
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axe to be refared to our old aecondary fomution, as they aeenK 
ed to me to be more connected fritb the greywacke. Tbey 
form the northern side of the hike of Gostorift, as weU «s the 
neck of the .peninsuUi on witich tbot : town is beantJfuU;^ si- 
tuated. 

In South-eastern Servia, ami the district of Nissa, my " red. 
dish old amondary Jbrmatian^ is beat exposed : it extends from 
Banja stune leagues in a northerly direction, ftMroing the lowest 
part of all the hills on the eastern side of the Nissa badn. 
Thence it is known to extend at least as &r north as the 
Slatova hill on the Ressaya, but it is only visible occasionally, 
as between Krivivir and the convent called Svetapetka, where 
it forms a plateau, covered with a thick forest. In otiier places 
it is ctHicealed by the alluvial sal, or the secondary limestone. I 
also found it in dte Bannat on the Danube, extentyng to Steuer- 
dorf, near Oravitza; but there it is associated with true todt- 
litgendes, quartziferous porphyry (Islas), and even with an old 
coaly deposite, whi(^ furnishes an excellent caking coal at 
Steuerdorf. 

The superpontion of secondary limestone on my reddish old 
secondary fonnation is best seen at 3j leagues east of Nissa, 
on the ascent of a hill over which the road to Sophia passes, 
and where tbere are two Karmd, ar ^lations for gent Sarmet. 
The beds incline to the E. and S.E. at an uigle of 46°, and 
dip under the compact limestone, which forme the upper part? 
of some hills in the vicinity. Two beds of compact fetid lime- 
stone oteur in thli! lower part of this series of slaty and quartz- 
ose sandstones, some of wliich axe not unlike 1^ triaa rocks 
(^ Germany. 

The lias and Jurassic Umestonet are represented in Turkey 
only by a great d^xMt of compact whitidi, greyish, yellowish, 
and reddish Umestone, as is the case in the whole Mediterra- 
nean zone of Europe : the best examples which occur to me, 
are those aa the road from Sophia to Tagodin. This formation 
constitutes the whole of that vast and singular cavity through 
which flow the Nissava, and its ^ tributaries the Sukava, the 
Nevljanska-rieka,' the LukantstdikiUriekfti Sic . I|^ also forms 
the hil^ separating that part cS the McniaVa valley between 
Nissa and Eopri from the valley of the Timok, particular! j - 
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the Rtan, three leagues to the north of the Sei^th fiatija. 
Farther north it forma the great OmeliJBkB-Planina, and bounds 
the tertiary molasse of Timok and its tributary torrents to Uie 
east, as well bb to the west and south, by forming the Vratar- 
nicza-Planina, which extends to the pass of the same name on 
the north of Gorguschevatz. 

In these countries, the limestone does not vary much in its 
texture or colour, which is chiefly greyish or whitish, seldom 
reddish or yellowish,' but it exhibits some VaHety in its fiistdls. 
Sometimes it is distinctly oolitic. Althdugh the compactness 
of the rock often prevents the organic remains being visible, 
yet, at other times, indistinct traces of them are T«y common, 
and in particular beds the fossils are welT'pre^rved, but diffi- 
cult to extract from the rock. Two leagues sdith of Schar- 
koe, on the Sukava, the 'whitish limestone Is full of encrinites, 
uid bivalve and univalve shells in fragments : this rock is pro- 
bably only a prolongation of the b^ds observed to the south, al- 
ternating with some slaty rocks upon the Lukanitscha-rieka and 
Nevljanska-rieba. The position of these last limestone rocks is 
rather doubtful : they are sometimes oolitic, and full of encri- 
nites, various corallines, tCTebratute, Sic. Some spots seem to 
be still more rich in fossils. In crossing from Nissa to Gorgu- 
schevatz, I observed between the inn of Male Timok and the 
highest part of the plateau to be crossed to the north, that the 
limestone contained bo many Encrinites, as well as the Oatrea 
cristata, and species oiAstrea, CariophyUia, Cardiwn, Troehiu, 
Echinodermea, &c. that it was not unlike some t^the rocks be- 
I6nging to the coral rag. I starched in vain for belemnites ; 
but I hope to be able next year to make a more extensive 
collection of Turkish Jurassic fossils. 

In Western Tmkey the whole group of hills between Bosnia, 
Novibazar, Ipek, and Montenegro is calcareous, and composed 
of a limestone which is greyish or whitish, seldom reddish, and 
much like that of the secondary Alps. Some marly slates are 
inter stratified here and there ; but I have not heard of gyp- 
sum or salt being found in it. Fossils seem very rare ; yet in 
ascending from Ipek the Peklen hill, we meet -at no great height 
a bed full of a species of Isocardia not unlike my /. Carin- 
thiaca {See Mem. de la Soc. GeoL de France, vol S, part 1, 
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. 47). It is most probable that this formation exteods fat into 
Bosnia, forming, in particular, the chains between the Bosna 
and the Verbas ; as it makes its appearance in Croatia, and aa 
the chains have all the aame direction N. W^— S.E.,it must cross 
the whole of Bosnia. It is even possible that the Szokol plum- 
biferous limestone in Western Servia, if it be not a transition 
rockj may also belong to this extendve formation. 

In South-western Macedonia there are a great number of 
chains of compact limestone, which may also possibly belong to 
the secondary rocks ;.as around Castoria, between Castoria and 
the PinduB, to the south of Castoria, between Fiorina, Vodena, 
and Sarigol, and probably stiU mote to the south in Southern 
Albania. In Turkey, as in Camiola and Southern Styria, the 
vicinity of pripiary (transition) rocks to great limestone mosses, 
as well as also to the Jurassic limestone, renders it difficult to 
distinguish between them, and for that reason' I am unwilling 
to assign a precise age to those compact limestones. I observed 
them west of Rodomir, in the Wistoka hill, westof Sophia, in the 
Eoniavo hill north of Eostendil, in a hillock isolated in the 
midst of tertiary molasse between Eosnitza and the Dubnicaa 
vineyards, as also near Niemele on the road from Gerlo to 
Scharkoe. In this latter place, as well as in the Uppa? 
Nevljanska-rieka, the limestone is associated with slates resem.. 
bling greywacke or even day-slates, as also with arenaceous 
slates of a greyish or reddish colour, and sandstones. These 
limestones, like the Jurassic, occasionally form singularly shaped 
hills and small defiles, and contain caverns. Small caverns are 
also to be seen between Sophia and Nissa ; and in the Ipek 
chain in Albania, large bodies of water sometimes issue out of 
the cav^DB. 

The ffreat chalk .^Jrmation of Southern Europe is also found 
in Turkey ; it is already known that the hippurite and nummu- 
lite limestone, together with compact limestone, as also dolomite, 
and sandstone or marls, constitute, not only Dalmatia, but also 
a considerable portion of Western Bosnia, Montenegro, and 
Western Albania. . We saw this formation extending from the 
Scutari hiUs to the middle of the White Drina basin near 
Drsenik, and thence to the east as far as Iglareva, forming 
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- imaU fltOeaua cofeied with oaks, or as barren as those of Dal- 
matia and Istria. 

( In the very ancient basin of Novibasar, we meet with a vast 

' deposit of greyish marly sandstones with coaly fragineiits of 
vegetables, and interstrati6ed with grey marls more or less in- 

. durated. It appeared to us that these sUghtly inclined masses, 
situated to tfie N. and N.W. of Novibazar, belonged to the 
low^ cretaceous formation or green sand, and were distinct (com 
rtie ttMisition'slates and greywackes of the lower part of the 
Raschka and Ibar. We were confirmed in this idea by the 
discovery made at Mekinie, one and a-half leagues S. W. of 
Novibazar, of hippurite limestone with a great many cll-pr^ 
ferved hippurites, chiefly of two species, (H. corau paetori% 
H. vaccinum), identical with those found in the Alps of Salz- 
burg. It appears difficult to account for the presence of tbia 
deposit at Novibazar, otherwise than by considering it as a local 
(me ov«rlying older formations ; for, as the surrounding hills 
«re very high, I cannot see how it could extend thence into 
-Western Bosnia. 

In crossing rapidly the limestone hills between Kalguilar 
attd Tetovo, in Southern Macedonia, I found limestone rocks 
-with various coralline bodies, which I thought might be hip- 
puritic limestone. A league to the west of lake Telovo, I 
-met with calcareous conglomerate, and black slaty fetid marls 
like those of the lowest cretaceous system. But as my journey 
was unfortunately too rapid, I only ^ve this as an indication 
for future travellers, and shall pay It proper attention on a 
later occasion. 

For the same reason, I shall not assign an age to the se- 
condary dolomite and compact limestone between Ealgiular 
and Ostrovo, and at Kosele. Near Belgrade, I^ leagues from 
that city at the entry of the valley of Toprad, I found a patch 
of compact hippurite limestone, with smooth and striated tere- 
hratulae, encrinites, and polypiers ; but here the hippurites 
were broken, and not in their original situation as at Novi- 
bazar. This small deport, together with some similar ones in 
Southern Styria and Carinthia, leads to the presumption that 
Hungary, perhaps even Sclavonia and northern Bosnia, may 
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contain aome of th« iame kind. Idde^ it would b6 rdtauk- 
able if, in Hungary, a country containing so much cretaoeoiiB 
nummulitic limestone, as in the Bakonywbld and near . Feat, 
hi[^uritea should be entirely awanting. I also uw ia Bel- 
grade a red(Uah cou^ marble like the Italiati Scaglif^ and the 
well-known marble of Dotia in Hungary. I was told that it 
came from Easteni Servia,— C^ it also b^ A chklky fttdi ? 

Next year I shall visit the secondary limestones of GalUpoU 
and the Dardanelles, the age of which my travelling oooi- 
panions have perhaps already determined. 

A very large portion of European Turkey co&sistB of the ter- 
tiary series^ The greatest baain is that ^ Watlachtm tmd Bul- 
garia, which is filled up with marls partly sahferous (slatina), 
m<^38e sands, and some hm^stones with ^dls. In lower Bul- 
guia and the Dobrutscha, a vast deposit of this kind seems to 
predominate, which ia many places rendets the couatiy hilly 
to the banks of the Danube. This formatioa extends, to all 
the great annexed basins^ as those of the Wid, th6 Isker, the 
Timok, Gic. In this last I found, near Gorgusdieratz, ot^Ua. 
ceous marls with bivalve shells) u also inclined nM^aoae beds. 
Tertiary sh^y limestone occurs near Negotin. 
. I was very uixious to determine if the terUary sea had on 
tended from the Bulgarian basin to that of Servi*. The motf 
likely {dace I could find for this supposed cxmnectioD, is be- 
tween Nissa and Gorguschevatz, being the lowest part of the 
chain from the Danube to Sophia. Indeed to the N. E. of 
^issa, the limits of both basins come very near each other £w 
some miles. Yet I could not find the molasse beds extending 
from ;one side of the secondary limestone ridge to the other, 
althoi^ the sandstones were to be seen at a dight eleratttw 
below the low pass at Grenada. Farther to the north I twice 
crossed the chain, but found on ancient communication to have 
been quite impossible, the ridges of secondary limestone being 
too high. I therefore conclude, that, if no connexion existed, 
the Servian Sea was separated from the Bulgarian one, only 
by a very small ridge in the neighbourhood of Niisa. 

The baam i^Sophia is another great subordinate portion of 
the Bulgarian>WaUach]an tertiary basin, and was only. M|^anttetl 

Dig lizedoy Google 



iy m ptOty tuRow ri<lgc of Hmeitoafi and otlier old ncki from 
'die gmt tertiuy liMtm of KostondO and Dulndesa, and Tatojv 
Basards^k. AUuviam frams its bottom, and nwlasae widi 
bituminous vood ie found m it. 

- The greatett pari ^Servta north ot the Manxa is tatiMTy, 
die Dountry coasistmg c^ Aoall, smooth, wooded billoclfff, 
and fertile valleys or {^mns aear the Danube. The ptimurj 
looks ftratmiion of authors) are only seen in die highest hiUa. 
We can distinguiiJi the tertiary fbrmatioD (^ Servia in the fid- 
lowing localities, vie. the lowest region of the Drina, the guest 
teTtiary gulf of the Kdubara, Ltpla, and Tuna; the other 
gulf of the Morava from Saonendria to Stolacy, and extend- 
ing fiu* to the west in the direction of the Tessawa, Limovaty, 
tiver of Kragcgeract, Levazna, and Kalenska-rieka, as also to 
the east by the Fek, the Mlava, Ressawa, and Ravenatz. .AH 
dieaegulft were once parts of the great Hungarian tertiary sea, 
in wluch there appeared as southam protoontones, tiie hiils fae> 
twees Maidan-Pek and Hessawa, the Avala hiUe, with di^ 
Koanai and Palkovita, 8tc. To the aoulli, the Mocava, k aepar 
lated only by a Aort defile t^ a league in length, cnt in gneiat 
betowen Sttdacz and Jaanca, from the somewhat hi^ier aUuriid 
and tertiary basi?t or ptain of Krtuduvatx. This last extendt 
to Tacbatachak, but diminishes conddenbiy in breadtli. It is 
also connected with a still hi^^ basin, that of de SateUmOt 
which is pretty extensive, and filled op duefiy with mails and 
calcareoas rocks, with or without fresh-water shdls and lacuat 
trine deposita, as at Osretze, Biberia, and Bniaa. At Bobota 
we observed im|»eaBioa« of |dants in the marls, liiia dqesit 
oreHies greywacke. 

Another considerBble baiui, «dso higher than that of tlw Ifo. 
rava, extends frtun Turkish Banja, near 'Nina, to Bulovan, 
and along a part o( the course of the Morava and Ti^tza^ 
South of Nissa it is alluvial as well as tertiary, havisg marla 
and molasK with sands above, asd lastly alluvial loam or loss. 
The Nissava cavity, with its two natural dykes, the one south 
of Banja, the other 1^ league north of Scbarkoc, is only filled 
np widi alluvial mattn'. At Mustaj^a-Pal 
vast triangulu plain. 
sS 
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: The campositKni of the northern Servian tertisr; baiop w 
jdentiGal wi^ that of Southern Hungary uid the 'Bonnat. The 
inferior rocks are ai^iUaceous maris, at molassq with eaodf 
marls, then sands luid sandy marls, with some coDglomera^ 
and calcareous beds containing fossils, such as Cerithitun, Car- 
jdium, Venus, Concbwia, Trochus, !». I may mention as exk 
amples, the sections at Vischnitaa, Grotzlia, E. and S. of Bdr 
^ade, Uakovitza, RaUa, Sdiabari, Kragojevacz, CoraSine 
limestones, like those of Syrmia and the J>ithagebirge near 
Vienna, are also to be met with, particularly in those jtartt 
hcNrdering on the Danube, as at Vischnitza, Belgrade, and south 
of Sau. In the U[)per part of the basinB, where the influx cS 
SreAi water must have been greater than elsewhere, one some-- 
4imes observes whitish or greyish marls containing Cyprii, 
HanorhU, Paiudma, I^/mnea, and Condttria (C. ipdthuiata), 
as at Rcdnitza, and on the shores of the Mutnitscbka-rieka, 
near the monastery of SvMapetka, W. of Parakin-Palanka, 
To the SW. of Eragojevacz I also found marls with Cifr 
pris, find in the sandy marl a whitidi coarse limestone, with 
oiany impresaons of the Concheria tTiar4ffuIarU (Partsch); 
Lignites are' mefwith near Semendria and Miliova, at which 
latter place Flanorhes occur, 

- The Kottova-Prutina batin is situated pretty hi^, and is 
evidently the site of an old lake, of which the bott<»n is now 
allnvial, and the ades ate covered here and there with marls 
and a conglomerate having a calcareous cement like that of 
many fresh-water limestones. 

. The KoiUndit, Dubnicxa, Radomir, and Dxttmaa baaina eon- 
tain only m(dasBe and marls. These arenaceous rocks form 
connderable ridges between Dubuicza and the Radomir and 
Eosteodil plains. (^ of the ridges between Kosnitza and 
Verbonitz surrounds or covers <dd compact limestone hills, 
and the Strymon flows through a rent running N — S. in this 
molasse, from Kosnitza to the confluence of the Duhnicza river 
with the Strymon. 

The molasse is inclined to the S.E., and some coarse con< 
glonttfatea are seen on the eienitic rocks near Kosnitza, and 
between that place and Shetirtza. These last are partly hori- 
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zontal. In tbenuddle part of that basiii I found, iiM'th of Po- 
bovdol, three thick beds of bituminous wood, intersb'atified 
with the marly sandstones which are there of a granitic ap- 
pearance, and somewhat resemble the granite of KostendU Bod 
Ailo. Dicotyledonous wood and iome boggy gramineous plants 
are found in it. One peculiarity of this molasse is, that it 
teaches to considerable bdghts. M. Viquenel found it at the 
top of the Koniavo hill N. of Kostendil, and I saw it forming 
the hill0 N. c^ Pohovdid, thra those to the E., NW., and W. 
ef Dubnicza, and extending to the vicinity pf Dzumaa. We: 
cannot say if the elevation, which amounts to firom 1500 to SOOO 
feet} is the original one, or whether the deposits were elevated 
at the epoch of the appearance of the neighbouring trachytes. 

The fact is, that varieties of molasse or twtiary marls are ^ 
iociated at a high level with trachytic conglomerates, between 
ibe. plain of Kostendil and the valley of the Egred^^. 

Mfurls are very abundant near Dubnicza, wh«% they form 
the soil c^ beautiful vineyards. In the basin of Radpmir therct 
are calcareous conglomerates and travertines, with some lacu^ 
trine limestone, including H^ces and Planorbes, as around the 
town of Radomii-. I consider these to have been deposited 
from a mineral spring which formerly issued from the adjacent) 
limestone hUL This hill still affords large springs of excellent 
fresh water. Alluvial loam or loss also occurs there in the 
hollows, and or the banks of the Strymon> 

In the basin of Dubnicza the alluvial deposits acquire a great 
thickness and height ; they envelope the ridges of limestone 
north of Dubnicza and Kostendil, and extend 4II along the 
base of the crystalline schistose Rilo-Planina, as also along the 
Perin-Dagh. A small platform is thus fonned all round the 
northern and western part of the Rito-Flanina and Eastern Ka- 
ratova hills. This old alluvial formation is merely the result of 
the continued erosive action which took place at the end of the 
totiary epoch ; for, at the entrance of the principal Itmgibidi- 
nal valleys of the Rilo-PIanina, we find, behind the village of 
Rilo, a very thick mass of recent tertiary conglomerate in ho- 
rizontal beds, and attaining an elevation of at least 100 feet 
above the torrent of Uie defile. 
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Laidy, diiB buincoiituiiB the vast levdallimal'pUnsc^IUf* 
domir and Kostaidil, and it must have beoi separated htm 
&uX of Sophia only by a very iniaU str^ of land during ibt 
tertiary epocb. 

The great Vardar ierHary bium extends frocn W. of Udti^ 
to Negotin, Xstip^ Komanovo, and the valley of Shinnie (to d» 
E. oS the hut town), and include* amall patdies of rod» ahmg 
die PepentB to 1^ kaguea & of Kacsanik. Maris, molasae, 
guartsoH micaoeous tand, and nndatooes, ar« the chief am^ 
«titu»it parts of its deposits ; b«t die indasae with some oon- 
glooierate predominates. On the Pepentz we saw, reposfa^ oa 
nica slate, a patdi ot tertiary argillaceous nurl, with traces of 
lignite and impresritnu of leaves of trees ; it'was in beds dip^ 
l^ig to t^e N.B. under an angle of 45°, this faigb inclination 
being owing to tome acddental cause. Near Nagoritadi and 
Vinitza, sand and sandstones mk also inclihed to the W. at an 
ang^e (^ 15* ; but here the vicinity of dtderitic nxHcs fiiliy ac> 
Munta for this position, which is dio observ^de ftrther ts tba 
£. of VtniUa In sandstones and limestone oongtotnenja^'whicb 
dtp to the E. under an ang^ of t(f. Near U^ub at tbe Ears, 
chiaka hill, there !s a Calcareous coog^omerate having an indi; 
nation <^ from «0° to 85°. 

In the southern part of (he basin, tbe molasae «Aen fonns a 
ytsy hilly country, as brtwem PepeUsdita and Is'dp, irbere red 
maris, along with calcareous maris and some congl o mera t e^ are 
seen amongst these rocks, always without Assib as elsewbev. 
Deposits, apparently of ftcsh water origin, 6ccasicBa% occur 
in tbe mavle. We tikewise observed between' Gigantitz and 
Iftip, and at that last town, the moiane aseodated, as u 
S.W. FranM, slang the Lot, with whitish or reddidi eompMCt 
eakaraous marls, sometimes having a concfetionary or pixdittc 
structure. At Istip these beds have an inclination of from 5° 
to 10° ; th^s indination is also seoi at other places, as thc^ co. 
vw a very undulating surikoe oi tAAee gienitic or {Himaiy crys- 
talline rocks. 

- "fhe Vardar at Negotin u suirounded by liOTtaoBtal beds of 
calcareous marls, with many impiesao&s of aquatic inanhy 
plants. It appeared to me that these rocks were subordmale 
to the motasse formation which constitutes a portion of the base 
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of dieliiU«Mitberi^tbaok(tf the Vardar; Indeed, we found 
molawe on the mad tnsa Ga&dartai to Perlepe, between \a- 
BfgA and Tcojftk, where it, iii coDJunction with conglomerate, 
forma pietty considerable heists, soma of which are upwards 
at 1000 feet The molaase also fomiB the Col, which it is ne- 
ceanry to pass: brioFB daacepding into the Trojak basin ; and it 
is wvsnd widi iteshwater limestone, which forms a thick de- 
post thzou^iout the whole extent of that picturesque and wild 
valley. The inferioi; put <£ the valley b com[4etely filled up 
with this limestone, and a stream of water has cut a deep bed 
for itself ki it. This basju does not seem to have ooomiunica- 
ted w^ that of Perlepe and Bitoglia, for the defile between 
dM baaine, which is of considerable height, contains no tertiary 
iDcks, and tertiary cooglomnate is only found on the descent 
to Perlepe. 

The yarns frediwater limestone deposit is qeen at Vosag^, and 
on the small hill W. and S.W. of Gafadarbsi, in soma placet 
overlying greyish tertiary marl. We had also occasion to o]>. 
■nrre it in the &am of trarertioe, and assodated with calcareoua 
eon^^tHperate, at a pretty large hill near the beautiful dolomj- 
tic rocks to the W. oi Uskub on the road to SolkandeL La- 
sustrine limestone, containing plaaorbes and c^her shells, also 
occurs near Komapova, and I saw patches of travertine at 
Ar^schina (1^ leagues E. of Uskub). This country, as well 
as the baae of the Sarada^, ia skirted by a range of smdl hills 
composed of greyidi tertiary marts, and t^tiary conglomerate 
with fragments of l^ate, jasper, quartz, &c., in beds inclined at 
an angle of 9Xf or 30° ; the same rocks, however, are nearly 
hnizontal at Istip on the bank* ot the Vardar. 

The Vardar basin contains a vast quantity of <dd alluvium, 
which fimna the [dain S. of Uskub, and aluo the upper Vardar 
basin to the E. aad W. at Ealkandel. Some calcareous pud- 
ding-stones beliHig to Uns cp9Ch, as those on the old limestone 
hills of Dolirotan, those to the S. of Ealkandel, and 1 J leagues 
from Kacsanik on the Pepente. 

The beautiful haain of Periept md BitogUa has, likewise, 
along the base of the hills whi<^ border it, deposits of molasse 
and maris, with a rich vegetable soil of lacustrine origin. Old 
alluvid coDglomeratee are occasionaUy met with, as, for In* 
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stance, between Sarigol and Kalguilar. Similar d^)Offlt8 reiiat 
around the lake of Telbvo and beloT Vodeiia. Moteavaj 
Aiim Telovo to within half a leagiie S. of Vodena, the valley 
is completely incrusted with a very thick deposit of travertine. 
This rock presents itself in all possible forms, as calcareous 
tufa, pulverulent matter, calc-sinter, and freshwater limestone, 
which is either compact or concretionary. Its beds are very 
irregular. Two very thick masses occur, the one under the 
village of Telovo, the other below Vodena, which are easily ac- 
counted for, on the suppositioa that the river Telovo formerly 
fell in the form of cascades at those places, nearly in' the same 
way as it does at present. At Telovo the cascades are thiree in 
number, and the height of the highest is at least fifty feet. At 
Vodena, immediately below the town, there is a double set of 
cascades ; the 6rst set, consisting of five, falls down a hdght of 
from seventy to eighty feet ; the second set is less h^ but 
broader. Nothing in all Macedonia is more beautiful than 
these cascades ; and we may here mention that they have heexi- 
figured by Cousinery, The white stream of water, surrounded 
by a most luxuriant Mediterranean vegetation, the large PIo- 
tonus orienkdU, Cercis siliquastrum, inunense fig-tree^ mul- 
berry, almond, pomegranate, and peach trees, remind one of 
Tivoli, near Rome ; but I think the scenery at Vodena is finer 
and on a larger scale. 

The bottom of the Vistritza and loaer Vardar iaain is also 
tertiary ; and the argillaceous soil or Ifys is impregnated with 
nitre and covered with marshes. The village of Allah-Kilissia, 
which is nearly on the site of the ancient Pella, is built on a 
pretty large smooth bill extending N. — S., and composed of cal- 
careous conglomerate, travertine, and lacustrine limestone ; this 
last has probably been deposited by a mineral spring, as we 
still find a most abundant spring of excellent water taking its rise 
from the hill, and making its appearance in the middle of the 
sterile plain which surrounds it. The interior of a ruined edi- 
fice, probably a temple, serves as a reservoir for the water ; and 
six beautiful and very large palms afford shade to the travdler 
who comes thither to refresh himself. 

The Seres basin has nearly a similar constitution with the 
last, and contains a vast deposit of travertine at the entrance of 
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ti» first defile of the Str7m6il (N. of Seres), near Skala. It 
is a porous rock, ^hich seems to have been deposited by streams 
oS scidulated water flowing down the hills for a auccession of 
ages. The soil of the Seres basin contains miich nitre in many 
places. 

I had also occasion to examine some molasse deposits near 
X'araiova to the N. W, of that city, and I travelled through the 
motasse btuiti ofMelnik and Libanovo. Small hills of molasse 
and alluvial matter extend along the Strymon valley, at soine 
distance from the river, particularly in an easterly direction. 
Tbey commence at Vistritza and finish at Sclienadidere. Liba- 
novo, on the left bank of the Strjnnon (and not on the right as 
indicated in maps), is situated in a basin of molasse and greyish 
marls. To the S. of the inn called Marecastino-han, there are 
very good sections of the quartzose tertiary sands, sandstones 
and conglomerates, all lying in horizontal beds, and without &s- 
sils. Old alluvial granitic masses are accumulated, forming 
pretty high ridges along the last contr^orts of the Perin-Dagh 
and the Kreshna hill, as S. of Schenadidere. Some small blocks 
of granite and granidar limestone are occaaonally seen in the 
beds of the torrents ; but the great phenomenon of di^rsed. 
oratic blocks seems to be foreign to Central Turkey. A very . 
small basin of molasse, dipping to the E. at an angle of 15°, 
along with alluvium, exists around Sirbin, between the Kreshna 
hill and the pass of Dzumaa. 

I have now to mention the White Drina tertiary basin in 
Albania, which appears to be similarly constituted with the 
Hungarian and Austrian baans ; having marls bdow, and some 
fossils in the upper sandy parts ; as at Drsenik, where there it 
a mixture of freshwater and saltwater shells, consisting of Con* 
geria triangularis (Partsch), a large Paludina with marked 
ridges on the spire, a Buccinum (B. baccatum), found in Aus- 
tria and at Bordeaux. Above these marls occur sand and sand- 
stones, with superimposed beds of greyidi yellow marl, and 
freshwater limestone with Flanorbis, Paludina, Lymnea, and 
Pbysa, as we observed at the foot of the hills of the Kurilo- 
planina E. of Schkerkoles. In short, this basin, as well as that 
of Scutari, would prabably furnish fossils to the amateur of pa. 
letmtology. 
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Thfl HaHacmon or Naaiitiia and JforoMi da#i» In Sou&stt 
MacedfHiia, is probaUy similar to the Vardar basiii. On die 
otbu' Bide of the Olytnpiu ii the ThtataHan Uthary iattn. 
Lafldy, the grt^ ternary bann qfJdrianople wems to be oain 
Dected with that vast extent of high land which forms th* eeiw 
tni part of Ana Minor between the Taurus to the S., and the 
group tji ItUls between Amastrah and BaAv, to the N. Major 
Haufilab is right in the idea whk^ be has finmed ci the ooune 
oi the rivers, aad the position of the salt lakes. Tracbjtic and 
other igneous eruptioos occur in Uus baain^ portioolariy on the 
Bospborus and in Asia Minor. 



On the Electric Currents observed in some MetaSi/erous Veins, 
By W. J. Henwood, Esq. F. 6. S. London and Pans 
Hon. M. Y. P. S., Assay Master of Tin in H. M. Diichy 
of Cornwall *. 

It b my ol^ect, in the following pages, to describe briefly (he 
geolo^cid features of the district (Cornwall) in which mpst of 
the experiments on this subject have been made, the method of 
diserfing whidi has been pursued, the results obtained, to en- 
quire bto the probable causes of the currents observed, and to 
ftxamiry whetba the theories which have beeo ereeted on tbem 
be «^ founded. 

Ths discovery of daetiic currents in some of the metallifer- 
ous veins of Cornwall, is well known to have been made by Mr 
Fox {Pkik Traiu. 1850, p. 399) ; it was soon followed by a 
beautiful experiment of Mr Barlow's, in which the phenomena 
of the dtp of the magnetic needle were well approximated, by 
suspending a magnetized bar over various parts of a hc^ow 
globe, around wbidt voltuc electricity drculated through wires 
of copper placed in die parallels of latitude (PAeJ. TVonr, 1881, 
p. 99). These discoveries must have been regarded as vety 

* This piper is altered snd amended bj the author from the edJtton 
wfakb liu juil «ppeued in Mr Sturgeon's intereaUng JuuuiM of Electri- 
<ltj. 
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The MitienU Vnna qfCorrmail trnvim botb tbe granite and 
ritte rocks (imd often the Ehon coiirut, whid rake through 
both the graoite and alate) without ioterruptioa ; they are high* 
\y inclioed tabular masses of great extent ; on a small scale^ ez- 
hilntiag numerous curves and irregularities, both in direction 
and dip, with very variable breadths ; but on a large view li»> 
▼ing an approximation to rectUinearity. Their compoeitioB is 
ebiefly quartz, but, with other earthy ndnenda, in many ptaces 
Duxed with metallic substance^ viz. copper and irDQ pyritel^ vl* 
tnoas copper ore, oxide of ^, blcsid^ galena, with admixtnrv of 
•mall qnaotities of other minaals ; as native oopper, red oside, 
and the carbooatn of copper, salts of lead, 8cc. j all frequently 
•o intimately and indiseriminatriy mixed (mechanically) vith 
the rock-c(Hitents tA the vein, that their separation is among the 
moat difficult and expensive of our mining operations, 

mese irr^olarly distributed manea, veins, gtanulefj crys- 
tals, aod other forms of the ores, bave usually a prevailing dip 
Icx^ljidmally through the van itself (shiUs or shoots) t and 
this is almost univerBaIty,^wn thegranite and toaardi the jiait^ 
whichever of them may be the wmtaining rack. It is alas most 
commonly the caK, that the vitreous nqipcr-ore occurs ia tboas 
parts of vans whidi are in the granit^ aqd in the massive slate 
rocks (greenstones) oootiguoaa to it ; whilst the copper pyritei 
more usually occur in the lodet vhen in tbe ahistDse manbera 
of the slate scsks; not, howev«, wilhoot many cxcepttons to 
both. 

Tm ores abouad more in tbe gramie than in tbe date di»- 
tricts, notwithstanding very large quantities of it have ooeurnd 
in the latter. It is a generally reo^iised &ct, that sUhongfa 
the rooet perpendicular vnns are not alw^s the richest, yet the 
most prodw^ve parts of a ^ren lode are those oeanet to pw- 
penAcularity. 

It is also true, but with many exoq)tions, th^ in paollel 
lodea iJae ores generally oocur ne« ibe same H. and 8. liae. 
m>e aame vdn is, however, aeldom productive in both gnmite 
and slate ; notwithstanding, pmallel veisu are often iJcfa in sini- 
lar ores in diiermt locks ; thus tbe veins cf Wheal Ver and of 
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the Grefit Work mines, ore worked in both granite and state ;1)iit 

the former is productive in the last mentioned rock, and the lat- 

ier mine in the first named. Again, the copper-ore at Tresa- 

Tean is all in granite, whilst in the parallel Teins of the adjacent 

United, Wheal Squire, and Ting Taqg mines, it is entirely id 

slate. 

The general diraHon of the principal metalliferouB veins is 
idwut E. and W. (magnetic), but there is second series, the 
ebntra lodes, bemng about N. W. and S. E. Both these sys- 
tems are usuaUy intersected, and often dislocated (heaved) hy a 
third series, the erou coarsea^ which strike about N. and S. 
The dip will, of course, in either case, be at right angles to 
the direction, but sometimes to one nde, and at others to the 
other ; the lodea, for example, sometimes dipping to the N. some^ 
dmes to the S. The directions more or less coincide with the 
lines of syminetricat structure, by which both series of rocks are 
divided. 

■ There is, however, one rather extenave district (that of Saint 
Just) in Cornwall, in which the metalliferous veins bear about 
N. and S., and the crott eourtet (guides) about N.E. and 
S.W. 

The extenave mining operations in this county afford excel- 
lent opportunities for examining the nbterranean temperature. 
From ail extensive series of observations, I have satisfied myself 
that, at ^1 depths yet attained here, the slate rocks are on an 
average from two to Aree degrees warmer than the granite at 
the same level. Records of General Science, Sept. 1836 ; and 
Edinburgh Nea Pkiiosophicai Journal, vol. xxi. p. 376. 

Of the mineral contents of the water Ji'om some of the mines, 
Mr Fox says (Cornwall GeoL Trans, vol. iii. p. 323), *' I have 
examined the wateir from the bottom of several deep mines, and 
find it generally to contain very little fisreign matter, not ex- 
eeeding one to five or six grains in a jnnt. Its relative purity 
seems to have no reference to the temperature, nor. to the depth 
of the nines ; for instance, the deposit from the water, taken 
from the two deepest in this county (each nearly 250 fathoms 
deep), Dolcoath and Huel Abraham, after evaporation, did not, 
in either case, exceed two grains from a pint On the other 
hand, the vater from the Ctmsolidated mines, when evaporated, 
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I«R 10 grtini of residuum ftota % pint} frtwn H»iei Unity 16 
grains ; fcom one shoft of Poldice 19 ^ains ; and from another 
9@ gt^aB.{Tom the same quantity. 

" The n^uriatic salts, especiaUy of lime, were most abundant ; 
"but in aome instances 1 have detected common salt, particularly 
ID tl)e mtter from the botttmi of the United Mines, the Consoli- 
:dated Mines, Huel Unity, and Poldice. Out of the 9S graina 
of redduUBi from the tatter,, as mentioned above, 24 grains 
proved to be muriate of soda, 52 grains of the muriate of iime 
.and magneria, and the remainder muriatic acid with iron and 
sulphate of lime. The water from another part of the same 
mine c^mtuoed 5.S grains of common salt. AU these mines are 
in killas, or primitive slate, and several miles distant from the 
sea" (excepting Dolcoath and Huel Unity, which are worked 
both in granite and slate). 

This terminates the brief notice of the geolt^cal features of 
the district, and other subtertanean phenomena whid) bear oa 
our investigations. 

. Th^ mode of experiment pursued was by pressing plates of 
jheet copper, of about 1^ or 20 inches IcHig, and from 3 to 4 
inches wide, closely against such portions of the metallic con- 
tents of the vein as were thought proper for examinatioa. To 
each of these plates a copper wire of Q.OS inch in diameter was 
connected by closely twisting it round; th^ opposite ends of 
fach wire being connected in the usual manner with a galvano- 
jneter, In some cases but a few feet of wire were required to 
connect the stations ; in others many (in one instance six hun* 
dred) fathoms were employed. In many instances the ptnnts 
were utuated at the same depth, and on a continuous v^ia ; iti 
others, still at an uniform depth, and on the same v^n, but on 
oppoute sides of a croas-courxe dislocating (heaving) the yein ; 
Id some, too, the stations were at the same level but on differmt 
veins ; whilst there were many occasiops in which the same vein, 
and others in whicli different veins at different depths, were con- 
nected through the galvanometer. - The experiments havq been 
jTiade on metalliferous veins bearing £^ and W,, N. £. and 
S. W., and N. and S. 

The results obtained were much the same, whatever wn-e the 
directions of the Veins. In all those producing Un-ore alone, in 

DigtizedoyGOOglf 



i 



S74 Mr Henvdod on rt« £MrJc CWnitfr 

tuny whkdi affiinl copper, and in smk ohm wbwt &me wm 
B GontmuouB nun of cofqwcbove bctweea the potato csunined, no 
electricity was detected. Id aome isptftBcefl, bowerer, where all 
the intetreniiig apace connftted of rich copperotc, most ea&^ 
getie aetioD was detected. The general fact, however, appeand 
to b^ ibat ia luch oasee the curimts were esost feeMe } and 
wbeax the oootiouity of a maM «f ot^ was brakea eitbtx by an 
UDpvoductive part of the lode itself, or by a croM-cottru, tbe ciif> 
rmts were strongeeL Copper pyritn, vitreous copper-ore, black: 
oqip^'Ore, galena, and blende, were among the contenti of tbe 
v«08 in which the largest developsMnt of electricity obtained. 
But it is in the metallic parte of the vcios abnte in wAicA tketie 
eurrentt have been detected ; for, notwiUutand&ng the tame meant 
were employed both on the eart^ contente of &u 'lodee and 
ON TBI: BocEi THEMSELVES (as iQ tbe tin veins), no trace of 
ekctridkf ha» in any one aae been Recovered tn either ^them. 
The lead veint in tbe caiboniferous hmestooe of Nuth Walea 
were also found by Mr Fox {Comtoall GeoL Trmns. IV. S8.) 
destitute of electiic currents. Herr Von Strambeck has repeat- 
ed the experimeBta in some E. and W. vans, travernng tbe ciayi. 
date and greywacke-slate near St Goar on the Rhine ; tbe ccm- 
teats of one vein were clipper pyritea, grey coppeiKire, and 
galena ; and of the other, carbcmate and phoef^te t^ lead, grey 
oopper-ore, brown iron-ore, and a little blende, spathose iron, and 
galena. In neither case, however, could he detect traces of ete<s 
tricity, {Archivfir Mineralogie, ^e. Von KarsteH, VI. 481 ; 
and BvUetm d» la SocietS Geoiogique de France, V. BS.) 

In bis announoement of the diaoovery, Mr Fox said (/'Ati 
Trane. 1830, p. S99)> " the directioo <rf the positive electricity 
was in some cases from east to west, and in othn? from west to 
east ; and when parallel veins were compared, its general ten- 
dency was, I Uiink, from north to south, though in several in- 
staocea it was tiie reverse. In veins having an underlie towards 
the nOTth, tbe east was commonly poeitive with respect to tbe 
west ; but in veins dipping towards tbe sooth the contrary waa 
obaerved, with one exception only, and that under unusual cir- 
cumstances. In comparing tbe relative states of veins at difib- 
tent depths, the lower stations appeared to be negative to the 
vfper ; but exceptions snnetimes occurred when a cross vein of 
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,i|dartt or city iAWtatedbelweKi tbipkui, and Um b^bar me 
VM «■ tb6 oegadve side with rnpect to bonsontal eurrnti." 

I bad the bonour to aniat Mr Fox ia tbe Srat experioieBts 
instibited, aad, «s be moittoiu^ of making awnj itf tbow detall> 
«d in hk fint paper on tbe subject ; I have snbiequently extend- 
ed theta to miom in all parts cS Cornwall, making in all fifty- 
asven difiWent aaies of obaervations, (A which f<»ty>five w«re 
either altogether or in part coaduded by me, and the followi&g is 
a brief generalizatioD of many of the results. 



IHnetiouofthfeTaii. 


Dtp. 


DirMtion of EleMiM Cnrrul tmt 


Eat ud Von 
Ktto 
IXtto 
Utlo 

North ud Soalh 
Dftto 


North 

DhtD 

SoaA 
Ditto 

DilM 
Eut 
Kuo 


Eat to T«t .... 18 
WeM to Eut .... 9 

Eut to W«t . . . . 1 
V»tto£ut . . . . &S 

eoiiA.iut to Notth-WMt . 8 
North to South .... 1 
South to North . . . . » 
North to SMth .... I 



When points at different depths were connected, in thirteen cases 
the currents were upaard ; and in thirty-five downward. 

In thirty-six experiments tbe direction has been towards, and 
twenty-one^/9w», the granite. 

The causes exciting the currents will be our next object of 
Inquiry. 

In the Reports of the British Association (III. p. 118) Mr 
Christie has made an objection to the conclusions drawn by Mr 
Fox,'''which I had previously often urged on that gendemao^ 
Tiz. that the wires employed might, bj contact with the ores, 
have generated tbe currents observed. Mr Fox has, however, 
entirely obviated it by a very Well contrived experiment, in 
which the copper plates were sometimefi alternately employed 
with others of zinc, and in Some instances zinc alone were used : 
the direction of the currents were the Same whatever the posi- 
tions and arrangements of the plates. {Reports, Bril. Jssoc., 
IV. fiT2). 

But two opinions have, so far as I know, been yet formed as 
to the origin of these currents, one, ihat they are thermo-electrk ; 
otoeivmons on tti; of thla chut tuiving a north- 



' There hare b«ct) u 
easteiiy^ dip. 
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-the other, Dobou;. Bodi tbeseireceftUuded tol^MrFoa, «1kh 

hottever* now seema to prefer the latter, and this also appears 
to be the opinion of Strombeck. If mUaic, tbey must of course 
.be accompanied by chemical decompositions ; Wbat substances, 
.tbeiii undergo these changes under ground P Our iron {^rites 
.is a bisulphuret, and very little liable to decompose under ordi^ 
nary circumstsnces ; and if oxygen were obtained iat the pur- 
pose, we would still have an excess of sulphur to dispose of, of 
which we found no traces in our veins. The ores of copper, 
zinc, &c., it may he said, are changiog their formsj why then, 
when broken out of the lodes, are they so constantly " unsuUied 
and bright P" We should hare expected that decom portions 
generating such enormous quantities of electricity, would have 
produced a more visible effect on their surfaces. 

But we have seen that sulphuric salts have not been detected 
in the mineral waters of Cornwall ; and no one who has descend^ 
ed into the mines has ever been struck by the chemical changes 
going on ;. the sulphate of copper which in such a case should 
have been an abundant product, is scarcely ever met with. It 
Is true that atmospheric influence, aided by the percotodng wa- 
iter, and a rather elevated temperature, would have beeo ex- 
pected to induce many chenucal changes, but where is the evi* 
.dence of their progress ? 

As a greater development of voltaic electricity would accom. 
pany an elevation of temperature,* and as the heat increases as 
we descend, it would follow that the most deeply seated cur- 
reuts should be the most energetic, but nothing of the kind 
occurs. 

We have no reason to believe that there is any constant differ^ 
ence in the mineral contenu of the water in different rocks, and 
it certainly appears that no general law regulating their exist- 
ence and nature, has yet been discovered- 

It has, however, been shewn, that the various ores of copper 
are commonly contained in ro^ks of different characters, and 
this would indicate the probability of electric currents bdng ex- 
cited, even if the liquid be the same in both cases. 

All metals and many ores, among the latter the sulphurets of 

' Faradaj, 3d leiiM, Fhil. M«g. IT., 414. 
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copper, lead, and iron, nhea unequally heated, sre trarersedby 
currents of electricity of very low iotensity, although in caor- 
siderable quantity. 

Id a cotntnuiucatioD to the Royat Getdogickl Soaety of 'Corn- 
wall, in 1884i, Mr Fox states, that when heated, copper pyiites 
was posinve bo(h to purple and vitreous copper-ore, to galena, 
and to iron pyrites ; also that elevation of temperature induces 
potUive electricity in tfie^ sulphurets of copper and lead, but ne- 
gative in iron pyntes. 

It is well known that " foreign metals brought into contact 
with a homogeneous circuit near the point of heat, partiapate 
in the action, and tend to determine the current.'' {Prideauw, 
Phil. Mag., 3d seriet, 1888, III. p. 272.) Seeing the compli- 
cated results, obtaining when &Jhx metaU only are employed, 
could we expect dmplicity where so many mbre elements enter 
our circuit ? 

We have seen that the contents of our veins consist of seve- 
r^Nnvs of many metals : who would venture to predict the di- 
recdon of a thermo-electric current extnted in such a mass ; the 
elements varying in the numbers, magnitudes, and directions of 
their masses; in some places connected, in others disjoined ; here 
mixed, there separate ; in one spot coincident, in another oppo- 
ang ; parallel in some ntuations, transverse in others ? It is ob- 
vious that the higher temperature of the slate than of the gra- 
nite, and of masses of ore dipjnng from the latter towards the 
former are highly favourable conditions for the development of 
thermo-eiectricitg ,- and in order to see how it accords with facts, 
we will assume a case which shall involve them all. 

Suppose a mass of copper-ore originadng near the surface in 
slate, to be prolonged in extent towards, or into the granite, the 
upper portion would probably he in general copper-pyrites, the 
lower vitreous copper^re. On a given Itorvamtal line, we shall 
then have the poaitive ore (the pyrites) in the aarm^' rock, and 
the n^oHve (vitreous) in the colder; and the same result will 
obtain, whether each ore singly had been unequally heated, ot 
whether boik are in contact at the same temperature. In either 
case a current would be determined towards the granite. 

If, however, we take a vertical Une, our conditions are differ- 
ent ; for here, if the points be distant, the higher teinperature 

VOL, XXII. JJO. XLIV. AFBIL 1837. T 

Dig tizedoy Google 



3TO Mt Henwood on the Eiectric Currenta 

^ the. vitrtovs ctppeivcwe may mnder itpoative to the copper. 

pyrites. In some osbcb, it is divious,' diBeraices of deptb'DiBy 
compensate for the natural inequality of Lemperature between 
the gntnke and slate, and thus cuirentB may be exated m con- 
trary directitMis to those i^ich would obtaib, if both ores, were 
e^udBy heated in contact, or if the pyritei were warmer than 
the vitreoua copper. It is evident too, that ia many cases " fo- 
j«iga ores^ may determine the diretdioDB of the cuireDtB, and 
that minor circuits may neutralize each other, 

I think it is hopeless to search for any relatjw) between: the 
directiooa of the currents aod Jhe pwots of experiments; for 
t^^se, although partaking of. the natural tetnpemture f£ the spot, 
are constantly modiHed by the oombwtioa of candles and gun- 
powdw, the presHioe of workmen, and the oirculatioi) of air 
from other parts. of the. excavations, to all which. it^uences .the 
outer film of ore must he very obedient. 

. . The ejcdititig differences t^- tcnfierBtiirR miut be sought in 
the mean temperatureRof th«. «um« of the mauee under exferi- 
BOent ; and to them our obseFvaiUons being but {ytproarimaiione, 
,Dan be but ifflperfect, ,tf(dic«A 

The last division of our subject relates to the c^nions whidi 
.jafi_ supposed to be supported by these expenments, and the 
theory, which has been founded on then. 

..,, TalijeQ in coDJuQcttoQ with the bnuliful..e]q)eiiment of Mr 
Barlow, they wqu\d, prima Jaciet bei thought' ccnitiriaatory of 
,thf!.o{Hnioo-,tb^t trai!»trisl'ma^eti«ti iftoffiWtric origin. But 
.it has been Bkey.tt that these curreotA haver jip uniforro^cy of- di- 
rection, even in parallel veint; and tijat they exist of equal force 
.i|) ye^ns bearing N.W. apd S.E. sod N. tod S. a«in tboae ha- 
ving (m £• and .Wp di;rectioQ ; renanberiog, too, that we are en- 
titM.to Bpeak wj^ but little certainty of Cornwall whilst of all 
,otllcr.p^r^pf,-rtw wvrJd we caoyw hutgueas. 

If the el^tri^ Cprr^ts yet dtsc^veced. have any effect on a 
:in^qeti;ied bar fiieety Buspeadedi the)[ #<Mdd of coune,8id}tend 
AH .angle to e^. other ; hi the min^of St,Just, however, the 
oiMirents are paraild tq the magnetic mendian. 

But the discovery o£ electric currents m' fhe present cpntenU 
of our vfins has bpea made use of as a fbundatjon for a theory 
of the origin of the veins themselves. Professor Sedgwick, in 
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one of his addressee to the Gecdogical Scx^^, says, ,^* Aftfir the 
important experimentB of Mr Fox, there can, I ttnnk, bcso 
doubt that the great vertical dikes of metallic ore which rake 
through BO many portions of the county, owe their exieteqce, at 
least in part, to some grand deTel<^>ment of electrochemical 
power." 

I confers I see nothing In the experiments to b^r up web ab 
opinion, which would surely derive ouch stronger support from 
the observations of M. Becquerel, which bad then been some 
years before the world. 

This most original and ingenious experimenter, bj the use of 
a curved glass tube, divided at the turned part by a bit of moist 
day, and filliogeach leg of it with a solutionof a different sub- 
stance, which he connected by a piece of wire,'obt^Ded cryttali 
of metalhc ct^per, red oxide of copper, and vitreouB copper ; 
metallic silver, sulphuret of silver, galena, sulphuret of anti- 
mony, aod many other substances, which frequently could not 
be distinguished from Tiafural minerals, the agency being the 
eUctridty developed by the sohuions alone. 

The theory which Mr Fox has iscently brought forward, 
assumes the previous existence of fissures in the strata, which 
are subsequently gradually opened ; the contents of the fissures 
he imagines trfhave been deposited by electric currents graerat^ 
ed by the action of saline solutions on the rock masses. 

The opinion of a gradual opening on the line of previously 
existing fissures, was propounded' by Werner { Theory of Miner 
ral Veins, translated by Ih- Charles Anderson of Leith, 68) ; 
and I purpose the task of examining whether it is consiUiant 
with the phenomena of this county in another place ; at preaeut 
we have only to deal with the electric part of the theory. 

The discovery erf electric currents in the present conUntt of 
veins, appears to me to have no necessary cooDectton with ' the 
mode of their original deposition ; and if it had, there are not 
only no currents in the tin lodet, but many of the laid ttad cop- 
per mines are equaUy destitute of them. 

It is admitted that currents will most readi^pass at ri^kf 

tm^,; to the magnetic meiidtan, and this_^&ct/%is made the 

reason for the £. and W. and N.W. and S.E. veins being so 

filled in preference to those bearing N. and S., but still all the 
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metalliferous deposits are supposed to be synchronous, notwith- 
standing the lodes of St Just are paraUel to the magnetic meri- 
dian, whilst the cross veins of the same district bear N.E. and 
S.W. 

Beude this, it must not be forgotten that the magnetic va- 
rioHon is a fluctuating quanUty; and that, therefore, that which 
is now coincident with it, was not so some Hme since, and will 
not be BO a UtUe tinwh&nce. 

One rock is assumed to be positive and the other negative, 
(Mr Fox has not said which he supposes in either state), and 
thus one ore is deposited in the granite, another in the slate. 

We have seen that in the conttgubus mines of Huel Vor, 
and Great-work, worked on parallel veins, all the tin ore in one 
mine is in slate, and ail the like ore in the other, is in the gra- 
nite; also that in Tresavean, the copper-ores are all in the gra- 
nite, whilst in the parallel veins of United Mines, Wheal Squire, 
and Ting Tang, they are entire^ in slate. 

But we are told by Mr Fox, that different saline solutions, 
existing " in the rocks, are capable of exciting voltaic action, 
and giving rise to voltaic currents, even if there were no other 
cause sufficient to produce them." — (Report of a Lecture deli- 
vered at Redruth, West Briton, Nov. 4. 18S6.) 

I have already stated, that the currents detected in veins, 
have been confined to their metallic portions; and that, notwith- 
standing the same means loere applied to the kocxs, and the 

EARTHY contents OF THE VEINS, MOT A TBACE OF BLECTfil- 
CITY HAS YET BEEN FOUND IN EITIIEB. 

, Mr Fox does not allude to the original locality of the metals 
thus supposed to be deposited by the currents; this is, however, 
a very necessary point of inquiry, for they may have been be- 
yond the reach of electricity. If, however, they are supposed 
to have been in solution, it is but an obvious application of M. 
Becqueret^s experiments ; where, however, are the solvents now P 
If the currents be assumed to have acted in the ^sures only, 
what force collected the matter which was not originally con- 
tained im them? 

If the force acted beyond the fissures, why were not the ores 
depouted out'qfthem ? 

It may not be out of place to observe, that Mr Fox has 
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spoken of the conversion of copper-pyrites into purple copper- 
ore; now this conversion is certainly not analogous to depogHAoti. 
I have, however, a series of esperitnents in progress, which, I 
think, will shew that no change takes place in the pyrites, the 
appearances being occasioned by a prkcifitatiom of purple 
COPPBB THeaeoH. Tliis (if confirmed by more extended expe- 
ri«ic€) will at once reduce the fact to a mere repetition of M. 
BecquerelV experiments ; with such modiGcations only as render 
it less like the wmplicity of nature. 

I regard these currents as merely local, originating probably 
in inequalities of temperature prevailing among different ores, 
in various rocks, at different depths; possibly also in voltaic 
combinations of various metallic substances. These may be 
adequate to the induction of chemical changes within certain li- 
mits ; but that they perform any more important function in the 
economy of nature I do not believe. I have (he honour to re- 
main. Sir, your very faithful humble servant, 

W. J, Henwoop. 
To William Stueoeon, Esq. 

P. S. — It is still an object to be determined by experimeni, 
whether these currents have any decomposing or heating power, 
or whether they will yield a spark. I have long conlemplated 
tnaking the examinati(ni, but have been hitherto prevented by 
more pressing occupations. 

4. Clabzitce Street, ¥bnzahce, 
. Deemiere. 1S36. 



Analysis of Fossil Scales Jrom the Old Red Sandstone, Claihr- 

bermie, Perthshire. By A. Conneil, Esq. F. R. S. E. 

Communicated by the Author. 

The following analysis may be added to those of fossil scales 

from other formations, formerly published.* For the scales 

now examined, I have to thank Mr Robison, Secretary of the 

Royal Society, who found them at the above-mentioned place, 

and sent them to me for analysis. 

They preBented quite a differoit appearance from all those 
• New Edln. Phil. Journal, October 1S3S. 
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ibrmerly eununed. Instead of the fine lustre exhilnted by 
the Burdiehouae, Craighall, and Tilgate scales, those of Ciash^ 
bennie bad a qmte dull aspect, and all the appeiu'ance of dried 
or cakaned bwie. Their colttur was white, with occasional trans- 
fused portions of the red sandstone matrix in which they were 
imbedded. Their hardness inconsiderable. Their shape was ^ 
in general imperfectly preserved, but the portton analysed ap- 
peared to have been a fragment of a rbombcHdal scale. Mr 
Robison informs me, that the scales sent to me were exactly si- 
milar lo those which have been found in the same place actually 
covering a portion of a fossil fish. 

Fragments were selected for analysis as free as possible from 
any intermixture of the matter of the matrix. They were parts of 
a scale an inch long, by half an inch broad, and an eighth thick, 
which appeared, however, to have been a portion of a larger one. 

The result obtained by the same process as formerly was as 
follows : 

Pboipbate of Lime, with a Ultk Fluoride of Cakluin, 91.42 

Carbonate of Lime, 7.0(> 

Chloride of Potasaium, 0.27 

Water, a97 

Saadstane matrix, S.38 

Phosphate of Alagnesia, trace. 
Animal matter, trace. 

Thus these scales did not differ more from those formerly 
examined in external appearance, than in chemical constitution. 
Whilst, in all the latter, the perishable animal matter appeared 
to have been more or less replaced by dliceous or calcareous 
matter, in the present instance there seems to have been no sub- 
stitution at all. The animal matter is gone, but nothing has 
come in its place, the permanent bone-earth alone remaining. 
But this is merely a difference in the state of preservation, de- 
pending on the circumstances under which the fossils have been 
preserved. A more important distinction is found in the rela- 
tive [ooportions of the phosphate and carbonate of lime. There 
was reason to believe that this proportion had been pri^nally 
neariy the same in the three different fosal scaler formerly exa- 
mined, and that all of them had borne a strong analogy in this 



Dig tizedoy Google 



^nd in the Old R^ SandaUmi. 383 

and oAcv raspeetB to the rec^it sealn of the LepisosteuB atu- 
ly»ed by Chevreul. In regard to the Furdtehouse scales, this 
wu^ hardly a matter of any d^bt, because the aDimal matter 
waa indubitably represeDted by a fine siliceous skeleton, and 
the relative proportions of the three consdluenta, phos[Aate of 
lime, carbonate of lime, and anittel matter, plainly approached 
very nearly in the recent and fossil scales. But, in the present 
instance, the ratio of the jAoqibate to the carbonate of lime, is 
quite different, being nearly as IS to 1, instead of as formerly 
about 4 to 1. Now, it ia singular that two of the three analyses 
of recent fish-scales which Chevreul has given us, present nearly 
this ratio of 13 to 1. His analyses are,— 

Pnalttnii. ChKtaloD. 

niosphate of Lime, .' . 37'SO 43 

Carbonate of Lime, 

Gelatinous Animal Matter, 

Phosphate of Magnesl*, 

Fatty matter. 

Carbonate of Sod^ 

S8.06 100 

Now, alt recent fish-scales which have been examined, contain a 
Urge proportion of perishable animal matter, usually about half 
their weight ; and in the case of the Burdiehouse fossil scales, 
there is plain evidrnce, from the substituted siliceous matter, of 
an original constitution similar in this respect. Let us suppose 
that those at present under examination had originally con- 
tained, like those of the Perch and Chsetodon, with which they 
agree in the relative proportions of phosphate and carbonate, a 
little more tlian half their weight of animal matter, which has 
disappeared without substitution. On this view, their original 
composition would have been nearly as follows, retaining the 
present proportions between phosphate and carbonate :^ 
Phosphate of Ume. .... 41,6 
Carbonate of Ume, .... 3.3 

A^atmal Matter, . . . . 6G.S 

Fhoa^le of Magnesia and Chlorides, small 
qutuiUties. 

IDO 
This constitution would therefore haVe been entirely analogous 
to that of the scales of the two recent firflfes referred to. 
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t by DO means intaid to argue from this, that the aocient fish 
of the old red aandstoiie must Decessarily have beea anali^ous 
to one or other of these recent fishes. That is a point I leave 
to M. Agas^z, and other naturalists qualified for the task. 
Indeed, whilst the Perch, and perhaps the CbtetodoD, belong 
to the Ctenddean class of Agassiz, we should probably, I sup- 
pose, look for so ancient a member of the finny tribes as ap ex- 
isting occupant of the old red sandstone, in one or other of 
the two older classes, although the dull aspect of the fossil 
scales, as well as their chemical compositiwi, would seem to ex- 
clude their possessor from the Ganoideans. But these are 
points for others to resolve. Ail I feel entitled to suie with 
comparative confidence is, that there appear to be reasonable 
grounds for holding, that the external covering of the fossil fish m 
quesUDD bad an analogous chemical constitution to that of the 
two recent Acanthoplerygeans referred to, whether it waa allied 
to them in other respects or not 

In a recently published popular wM-k by a scientific author, we 
are told, that " horny scales of fishes, and dermal bones of crocoi- 
dilean animals, are preserved in the same lias with the hemes of 
IchthyosaurL"* Notwithstanding the high authority due to 
statements coming from 8uchaquarter,it ismuch to be regretted 
that the above statement was not accompanied by some farther 
explanation. Numerous recent and fossil fish-scales have been 
examined by Mr Hatdiett, M. Chevreul, the late lamented Dr 
Turner, and myself, comprehending a considerable variety of ge- 
nera or spedes, such as the Salmon, Carp, Shark, Lepisosteus, 
Perch, Chsetodon, and Sturgeon, amongst recent fishes, and the 
Megalichthys, Dapedium politum, &c. amongst fossil fishes, and 
in all of these, without a single exception, the quantity of bone- 
earth was found to he considerable ; and I am not acquainted with 
any other special examination of fish scales than those referred to. 
It is therefore hardly to be expected that such a general state- 
ment, as that " homy scales of fishes," — understanding that 
expresnon to have a similar meaning with another in the same 
passage, " homy scales of Usards," — are found in the lias, 
should be admitted without some account of the methods and 
results of chemical examination. The occurrence of even reoet4 
■ Geok^od Bridgewater Treatiie, II. 32. 
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hora^ fish-scales in this sense would, so far as ^my, knowledge 
extends, be a fact well worthy of special details ; and still more 
remarkable would hejoatil fish-scales of that nature. I am much 
more prepared for the other statement in the above^passage, that 
" dermsl bones of crocodilean animals^ are found in the lias, un- 
derstanding that these dermal bones were also dorsal, as stated 
with respect to crocodilean dermal bones in the previous part of 
the same passage. In the former paper on fossil scales, I made a 
distinction between the flat scales on the belly and sides of cro- 
codiles, and the carinated scales on the back of those animals, 
concaving the former to consist of perishable animal matter, 
and therefore not likely to exist in a fos»l state, unless in virtue 
of substituted mineral matter,* whilst the latter might very pro- 
bably contain, as I partly, indeed, found by analysis, more or 
less bone-earth ; and reference was made to the passage in the 
Ossemens Fossiles, in which notice is taken of a " a very promi- 
nent bony crest" on the fossil saurian scales of Argenton. Still, 
however, farther details respecting the form and chemical com- 
position of the crocodilean bones of the lias would have been 
highly interesting, and, we may hope, will still be afi'brded. 'f* 



Remarks on the origin of Meteoric Stones, and more espedaUy 
on the views entertained on the sublet by Berzelius. By 
K. E. A. VoN HoPF. t 
Various hypotheses have been proposed to account for the 
origin of meteoric stones, and of these there are three which de- 
serve particular attention. 

T\\ejirst was brought forward by Chladni, and supposes, 

*' The humy or other highly azotized snlinal Bubfltance, of which the lowsr 
flat scales uF crocodiles cooaisC, fuaing by heal, and burning with flame, and 
strong animal smell, is evidently much less likely to be present in its natural 
ttttte, than such a aubstaiice as cbillne, of which It is euppoaed the curiously 
pmerred corering of the A»«il scaipltm &om the Bohemian coal-field is com- 

t I wish to take this opportunity of mentioning, that Professor Jameton 
informs me, that Wardie iru the locality of the coprolite analyzed by Messrs 
Gregory and Walker, Edin. New f biL Joum. Jan. 1S35, and there stated to 
have been from Butdlehouse. 

J Pt^gendorft'a Annalen der rhysik und Chemie, Band xxxvL p. 161. 
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that they are of OMmeai wigin ; ukI hence that tbey are either 
the fragments of ihatt^vd planets ; or tbiAHselves anall plane- 
tary bodies, which, floating and renting in space, descowi to 
the earth's surfaoe when they come within the resch of the «t- 
tcactioo of our globe ; or, fioally, that they ore acctKBolatioas of 
loose nutter (the original niateml from which the planets were 
formed). 

The second : that they are ttuuaea ejeeUdJrom the moon, was 
advanced by Baron Von £nde, after the possihility of such an 
ongin bad been mathematically demmstrated by Lapl&oe and 
Olbers ; and has been recently defended by Benzenberg and 
Serselius. 

The Mini : that they are of atmospheric origin, that is, that 
they have been formed in the earth's atmosphere from gBseouB 
substances belonging to itself, has been adopted by several au- 
thors, and recently by £gen and Butler. 

Some other moreor less paradaxicat-o^nions, such as, that 
metecffic stones are terrestrial stony masses altered by lightnii^, 
or masses ejected by the volcanos of the earth, or even . poitienfl 
of the poles, have all been proved to have so little foundation, 
that tbey are unworthy of farther consideration. 

Butler's essay induced me to publish formerly some ohserva- 
ti<Nis on the ori^n of meteoric stones,* but at that time the in- 
vestigatiims of Berzelius had not been made known. That 
great chemist has declared himself an advocate for the lunar 
origin of njeteoric stones, on grounds which he finds in the 
chemical constitution and oryctognostical characters of these 
bodies; thus afibrding new support to Ende, Beneenberg, and 
the other partisans of an hypothesis which had been partly 
raised on a mathematical basis. 

The views of BerzeMoa bad great attractions for me, but 
some doubts which I entertained on the subject, have induced me 
to place in as clear a light as possiUe all the circumstances con- 
nected with the remarkable pbeoomenon of the fell of metcorie 
stones. I now venture to offer my observations on the qae»- 
tkw, and I do so the more willingly, becatrse it may possibly 
have been ima^ned (though incorrectly), from the tenor of my 
former remarks on Butler's hypothesis, that I assumed to my- 
• Poj^Ddorff'B Annftlen, voL xxxiv. p. SSI. 
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self the merit <^ having originated the theory of the atmos- 
pheric ori^n of meteoric atones. 

The follov/'mg are the chief arguments adduced by Berzelius 
in favour p{ the lunar origin of meteoric stones. * 

1. Meteoric masses contain metallic iron, or are entirely coHi» 
po^ of it. AU iron penetrated by water coDtfuoing air, be- 
comes njst«d (oxidised) ; ajid this invariably takes place oa the 
cacth's surface. Metgliic iron must therelbre come from a place 
vhere there is no water ; in the moon, as we must conjecture, 
there is no water ; there aJone, therefore, can iron remain in a 
metallic (unoxidised) state; consequently meteoric stones may 
be derived from the moon. 

S. Most meteoric stones are as similar in their constituent 
parts as if they were derived from one mountain ; only a few 
. have been found with a different composition. On the earth 
there is a variety of mineral compounds occurring at different 
places. This may also be the case in other heavenly bodies, 
and m the moon ; hence we may suppose that various mineral 
mixtures would come from the moon, if they were derived from 
different portions of its surface. 

$. Masses ejected by the moon, would most easily reach the 
earths surface, when thrown out from the centre (or at least 
some point near the centre) of the side of the moon turned to- 
wards our globe. The species of rock which predominates there, 
would hence afford the largest nutnber of meteoric stones, and 
thus most of them resemble one another. Ejected masses from 
other parts of the moon do not proceed in such direct lines to- 
wards the earth ; hence they more rarely come within the in- 
fluence of the earth's attraction, and these are probably those 
stones which have a different composition from the majority. 
Can perhaps, says Berzelius, the quantity of nickeliferous iv>o^ 
on this side of the moon, be the cause that the latter always turns 
the same side to the earth ; owing to the magnetic attractive 
power of the earth acting chiefly on this side, and less or not at 
all on the other, which probably contains no nickeliferous iroaP 

4. When we examine meteoric stones as mountain rocks, we 
find that they are extremely different from those of the earth. 
The abundance of magnesia, the rarity of silica, and the incpn. 

* A more detailed account of tbe opinion of Beraeliue on tbe orif^n of me* 
teorlc stones is given in the be^nning of this volume of the JoumaL . 
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siderable^quantity of ^licatee of alumiDa and the alkalies, cha- 
racterise meteoric mineral masses. On the earth the case is re- 
versed ; here the nlica predominates, and ^licates of alumina and 
the alkalies are every where the chief component ingredients: 
magnesia occurs rarely. 

5. Meteoric stones do not seem, like our terrestrial vulcanic 
products, to have been ejected in a melted condition, but to 
have been quietly and slowly formed ; for they appear to have 
been fractuied, and to have had the fissures so produced filled 
in some places with a ilark coloured mineral substance. 

6. Berzelius does not think that olivine is a volcanic product, 
on account of its diflicult fusibility ; but regards it as a [H-e-exist- 
ing mineral which was only enveloped in the liquid lava. 

7. The meteoric stone of Alaia is a rock which has been wea- 
thered and decomposed in its place of origin. 

8. The meteoric stones of Stannem, Jonzac, and Javenas, 
were derived from a different part of the moon from the others, 
and possess very distinct characters. They contain no native 
iron, and are aggregates of easily distinguishable minerals ; 
magnesia occurs in them in very inconuderable quantity. But 
on the other hand, berides a little sulphuret of iron, silicates of 
lime, alumina, and oxide of iron, they contain also chrome, &c. 

The chemical investigations of Berzelius are of such extreme 
value, that, even to praise them, would, in me at least, be un- 
pardonable presumption. 

But the question may be asked, Whether the cotnpostion and 
constitution of meteoric stones as ascertained by chemical exa- 
mination ; whether further their oryctogitostical characters and 
physical properties; whether, finally, the phenomena accom- 
panying their descent to the earth, furnish a ground for be- 
lieving them to be derived from the moon ; or render it neces- 
sary for us to adopt such an opinitm, and at the same time to 
r^ect every other vie* of the question. 

The component parts of meteoric stones exhibited as well by 
their empirical and phyucal characters, as by the analysis of 
their simple chemical constituents, are not exclusively peculiar 
to them, but all occur in the masses of which the crust of the 
earth is composed. 

The meia/Uc iron is the only exception, for it has noi yet been 
found in any hitherto examined portion of the irlobe. ,-. . 
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Magnesia occurs in abuuditnce in many mountain rocks, and 
silica is awanting in others, as well as the silicates of alumina 
and of the alkalis. 

The oryctognostical character of the meteoric mineral com- 
pound, when the latter is regarded as a mountain rock, is cer- 
tainly different from all the rocks hitherto found on the earth. 
But the structure exhibited by meteoric stones, the masses of nai- 
tive iron excepted, is the same as that presented by many terre»- 
trial rocks, v\z.\\ie gramdar-crystcUHne. But the same mixture of 
the same simple minerals has not yet been observed on the earth. 

We find, therefore, in meteoric stones resemblances to inor- 
ganic terrestrial masses, and also differences from them. The 
aimilanty conusts in all the simple ingredients, and some of the 
mineral species resulting from tlieir combination, lieing the same 
in meteoric stones as those we find in the crust of the earth. The 
difference is, that in meteoiic stones the mineralogically simple 
substances, resulting from the union of chemically umple ingre- 
dients, form a compound which does not occur on the earth ; that 
in this mixture iron occurs in a metallic condition, and that many 
meteoric masses entirely conrast of such iron, while the earth does 
not afford any example of metallic iron. 

The difference of meteoric from terrestrial masses certainly 
points to the conjecture, that meteoric stones previous to their 
descent^ Have not belonged to the earth. But, as their characters 
are not only those of a mineral, as in the masses of native iron, 
but also of a mountain rock, as in meteoric stones, the conjecture 
is admissible, nay natural, that formerly they belonged to bodies 
constituted essentially like the solid portion of our globe. 

The moon is the nearest heavenly body to the earth to which 
we can ascribe a compoation of such materials. 

That a certain given power could project bodies so far from 
the moon— that they should be more powerfully attracted by the 
earth than by the moon — has been mathematically demonstrated 
from physical laws. 

That in the moon volcanic action does occur, to whose agency 
such a projectile power may be ascrihed, is at least not impro- 
bable, nay even indicated by some f^ienomena. 

The idea conceived by Berzelius is extremely ingenious, viz. 
that most of the meteoric masises reaching the eartji — that is, 
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mppoflii^ them to be derived from the mOoo— uust come frotn 
a n^on lying nesr the centre of that side of the moon turned to- 
wards us, therefore from a limited space, in which one single kind 
o( rock may predominate ; and that it is on this account the ma,- 
jority of the meteoric stones hitherto found conust of a very m- . 
milar mineralogicai compound ; that, on the contrary, those from 
a district considerably removed from the centre of the side of the 
moon next us, and therefore belonging to a different rock forma- 
tion, do not proceed in a direct line towards the earth, hence reach 
ui more rarely ; and that it is for this reason we find so fevr me- 
teoric stones differing in their characters from the majority. We 
must not, however, leave unnoticed the following consideration. 
The ^^atest support of the lunar hypothecs is undoubtedly the 
mathematically demonstrated possibility of bodies being projected 
from the moon to a region within the range of attraction of the 
eardi. But the calculation by which this is proved is formed on 
tbe supposition that the earth and moon remain stationary. This, 
however, is not the case ; and the movement of the moon round 
the earth and round the sun is communicated to the masses 
^ected by, the first. Hence these will describe an elliptical path 
round the earth, in which they can reach the earth itself only in 
that case when th«r perigeum touches the earth, or at least its 
atmosphere. As this, however, can, in all probability, be the 
case with only a small portion, only very few of the masses eject- 
ed by tbe moon reach the earth. But as the occurrence of me- 
teoric stones is so common, the moon, if ii is their place of ori- 
gpn, must gradually lose much of its mass.* 

It is not to be denied, that, notwithstanding this last observa- 
tion, ail the circumstances mentioned in the preceding remarks 
favour the hypothesis that meteoric stones, and the masses of na- 
live iron which fall from the air, can be derived from the moon. 
But, in order to judge if it be necessary to ascribe to the moon 
alone the origin of these masses, and to reject every other view 
of their origin, we must examine more attentively the circum- 
stances which, among those employed to support the opinion, 
■re still hypothetical. In this light I consider the following : — 
Iron, says the hypothesis, can occur in a native state only in 
the mo<m, «nce it is not oxidised there, owing to the moon pos, 
• VMb Olhers In « Vm ZnA't Hfonat/iehe Centipondtiu," vol viL p. 1»9. 
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sessingno atmosphere and no water frotn wbioh the iron could 
absorb oxygen. Now it is not fully proved that the moon is des- 
titute of an atmoBphere resembling that of the earth, or that water 
does not exist in the moon in a smilu- way aft on the eaKh. We 
have no evidence that the moon does not ccmtain water under ite 
scJid. covering, or on the side which is constantly turned away from 
us. We find further, that in the component parts of those me- 
teoric masses which do not conast entirely of tneteorie iron', the 
process of oxidation has-talten place. If, tben, these bodies have 
been derived from the moon, the process of oxidation mast have 
gone on there, consequently an absorption ofoxygen must have 
occiirredthere, and consequently oxygen must exist there. There 
remains, besides, much thMt is unexplained in the occurrence of 
native iron in the moon; and if to this part of the hypothesis 
'We should oppose the theory, that perhaps in the earth itsetf, but 
at a depth not yet reaciied by man, native iron may be found, 
SBch a conjecture could not be regarded as a very rash one. 

Furdier, the possibility of bodies being projected from the 
moon with the force necesMfy to bring ihem within the range 
of attraction of the earth, is not only not to be disputed, but 
even matbematiGalty demonstrated. But tbat such a power is 
actually exerted on the moon, is not an ascertained fact, but 
only an hypothecs. The drcumstance that volcanic formations 
of connderable magnitude are to be observed on the moon's 
surface cert«inty supports the idea; but the proof on this head 
is Dot quite conclusive. 

Granting, however, that the chemical and physical constitu- 
tion of meteoric stones and masses'of iron which have fallen from 
the air, and granting that all the other circumstances we have hi- 
therto adduced favour the notion of the lunar origin of these 
masses, granting also, that the doubts started against the hypo- 
thesis are'to be regarded as insignificant ; there still remains the 
question to be investigated if the phenomena accompanying the 
fall of meteoric stones support in a similar manner this opinion. 
According to the conjecture in question, meteoric stones are 
the mountain rocks of the moon, which have been separated 
from their original beds, and hurled away as solid masses. 
Hence they may either fall in their ori^nal condition on the 
earth, as a cannon-ball reaches its destination in the same state 
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in which it was discharged from the cannon ; or they may undei^ 
go some change during their tranut through' tlie space between , 
the moon and the earth. 

The ctKiditioD of meteoric stones, when we regard them as 
fragments of mountain rocka, affords us no grounds for believl 
ing, that, during their passage, they have suffered any other 
change than a sort of slight melting of the surface, which is 
^ade known by the black crust with whidi they are enveloped. 
This crust is extremely thin, and penetrates to a certain extent 
the interior of the meteoric stone, oa\y where there are fissures. 
The interior has so ccmpletely tbe aspect of a granular com- 
pound mountain rock, and the iron of the masses of iron is so 
perfectly compact, that when we assume that these masses have 
been torn from the mcmn, constituted as we find them, we must 
also admit that, during th«r passage, they have sufTered no 
other alteration than the very slight one operated on their external 
surface, by which a thin crust has been produced ; and some- 
times the breaking up of the mass into several pieces. Berze- 
lius seems to entertain the same view on this point. 

When we consider that a discharged cannon-ball does not be* 
come red-hot during its passage through the lowest and densest 
p(»lion of the air ; and that a rifle-ball, composed of easily fu- 
sible lead, penetrates wood of ordinary hardness, without losing 
its roundness, thus shewing that it has not become soft during 
its passage, we can understand that masses ejected by thi; moon, 
notwithstanding the much greater rapidity of their motion than 
that of cannon-balls, cannot be altered to any depth in their in- 
terior, or melted, merely by friction in the atmosphere, whose 
denser portion they reach only at the end of their course. It is 
therefore difficult to explain, according to the lunar hypothesis, 
the phenomena which always accompany the fall of meteoric 
masses, and which can be produced with extreme difficulty dur- 
ing the passage, however rapid, of a difficultly fudble solid body 
through the atmosf^ric air. 

The phenomena of this description are the following : The evo- 
lution of light, which can only be perceived at night, lasts hut 
a short time, and enables us to follow the course of the fallitig 
body. The luminous body generally appears as a more or less 
round ball (^ fm^ which often drags a luminous tail after it. 
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and sometimes emits sparks. If we assume that the meteoric 
mass already formed was projected from the moon in a Bd£i 
ctmdition, we must exphun the ctmtiaued evolution of light for 
a certain time, by supposing either that it was ejected in a red- 
hot condition, or that it was heated to the red-hot state, or . to 
that of fusion, by friction in the medium through which it pur- 
sued its course. It would also be necessary to explain by thif 
high degree of heating, the flying oS of separate fragments, 
thus giving rise to sparks, and likewise the fiery tail in so far ai 
it is not to be regarded as bd optical deception. 

But there are several circumstances which are opposed to this 
assumption. Firstljf, An ejected mass from the moon would 
pursue by much the greater part of its course towards the 
earth, through a medium so extremely rare, that one can with 
difficulty admit an elevation of temperature caused by the fric- 
tion of the moviDg body. At all events, so powerful a frictioa 
or compression (as Chladni afln-wards assumed, instead of the 
mere friction, as the cause of the increase of temperature) could 
<Hily b^io in the lowest, densest, but also least considerable 
portion of the earth's atmosphere. But that such if not the case 
in this lower region, is proved by the circumstance, that the 
evolution of light has always ceased when the meteoric mass ar- 
rives at the lower part of the atmosphere, and also by our pen- 
ceiving this phenomenon of light and fire in the falling bodies 
at the h^ght of some miks from the earth's surface. 

Seamd^ The falling meteoric mass arrives at the earth's 
surface in a compact state, not melted, not softened, not even, 
or at least only extremely rarely, red hot ; for its form acquires, 
by its fall on the ground, no such alteration as would be the 
consequence of the violent concusuon of a soft body against a 
hard one ; and we have almost no instance of meteoric stones in- 
flaming, or even burning much, the substances on which they 
had fallen. Chladni,* among several cases in which damage 
was caused by meteoric stones, instancea only a few in which the 
injury was produced by the objects being set on fire by such 
botUes ; and in some of these few examples it is doubtful if 
the meteoric phenomenon was an aerolite or an ordinary stroke 
of lightning. If the elevated temperature of meteoric masses 
' " Feuennetaoie,'' p. 7J-80. 
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be.cauaed by fnctioo in the air, or by the compression of the 
aiil^ the greatest degree of. heat must be attained in the lowest 
part of the atmo^here ; and from the high degree of tempera- 
ture which we may asaume is proper to the falling bodies at the 
greatest height where the fiery pheniMnenon is visible, this degree 
of heat ought to be so increased at the time the . sttHie reaches 
the earth, that the mass should no longer retain its solid form. 
It is true that traces are said to have been found of partial melt- 
ing, m* softening in Ktllen meteoric masses, audi as ioipres^ns 
of stones, attached or imbedded stones, &c.* but such cases seem 
to be of extremely rare occurrence, and the traces themselves 
Very indistinct. On the oth^ hand, most of the meteoN 
c^tes, even the masses of iron, as, for example, that of Agram, 
and that of EUhogen, known by the appellation of the " Fer- 
m&nschteT Bwggrt^ have arrived at the earth's surface es 
massive and thick lumps, or have penetrated the earth like solid 
balls from cannons.^ They must therefore have acquired their 
solid form, and become hard, at conuderable heights above the 
earth. If they had reached the earth in a melted condition, 
they would have formed a broad, thin mass, like tin or flattened 
lekd. 

• .7^rt%, Meteoric masses (with the exception of masses of 
native iron) have the characters of crystalline primitive rocks.. 
If we asaume that these are fragments o^uch rocks belonging 
to the moon, ne must suppose that, durihg their passage, they 
bave undergone no change in their interior, at least no change 
caused by fusion. The. product of such an operation would 
not be a granular mixture of several mineralogically simple and 
crystalline substances. But the extremely thin shaggy crust 
which generally surrounds meteoric stones, shews that probably 
two distinct operations have taken place, of which one has not 
af^ted the interior, but only the exterior. The masses of na- 
tive iron, in particular, have that r»aarkable crystalline internal 
structure {fhe Wtttmannstadt Jigures), which is not produced 
by fusion, but points to the original formation of the mass. 

From all these circiunstances, it seems to me . to follow, that 
the operation of the medium through which meteoric stones 



• Chladni'* " Fenmneteore," p. 41. 
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bave passed, or friction of the masses in the '■ atmosphere, or the 
compression of the latter caused by the falEng bodies, can exei^ 
ciBeextrenielyliUle, ov pertiaps no influence wbBteT«',<df, Ae'in- 
ternal and essential ccastitution of aen^tes ; and that it still i^ 
soaini even doubtful if the luminous phenomena exhilnted by 
the fallen meteoric stone is to be attributed to Jriction in the at» 
mosphere and compFesdon of the nr: 

In the case of meteorn; stones, whidi have fallen by day, a 
feeble display of light only has been observed ; but, on the odier 
hand, a small cloud frequently accompanies the falling bodies, 
or precedes the descent. As this cloud probably conHsts of va- 
pours which are intimately connected with the luminous pheno- 
menon, all that has been said of the latter applies equally to the 
former. 

FoiirtfUj^f Bendes the luminous phenomenon vhich accom- 
panies the fail of meteoric stones, and lasts but a short time, fire' 
and snudce occur as still more tran^ent, almost momentary phe- 
nomena, which are ot the highest importance in explaining the 
origin of the phenomenon. 

In every fall of a meteoric stone, and at the time when the 
falling body isEtiH at an extremely ^consulerable h«ght ^Mve 
the surfiiice~a height amounting prt>bably to many miles— a 
very loud momentary explosion is heitrd, like a report or peal of 
thunder, or crackling noise, and which is very distinctly audible ■ 
at-great dirtances^' 

This momenfety explosion is least eatnly explained by tlie 
idea of the lunar origin of meteoric stones. If such a lAasa as 
B detacbed ir^ment' of rock from die nloon fejl towards the 
earth, what could JHoduce on it a inomentary violent effect in 
a region where the eartfi^s attotospber^ — if, indeed, it extends so 
far — must be soattwuated, that it' may almost bie compared to 
empty space ? Why should there ensue an apparently tremens 
dons explosion id that region, and not rather ia the densest 
portion of the atmosphere, where the reaction of ^m Utter on 
the penetrating solid bodies must be the most powerful ? That 
the explosion really occurs- at such considerable heights is de- 
monstrated partly by observations made on the parallaxes of 
such meteorsjand partly by the time which intervenes, in falls 
.n « ■; 
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of stoaes, between the occurrence of the phenomenoD of light md 

clouds, aod the hearing the report, 

A_^/lh circumstance deserves particular cousideratioD. The 
meteoric stones and masses c^ iron which are found on the eartb 
after the occurrence of the phenomenon, are remarkahly small 
masses in comparison with the size of the fire-balls which have 
produced them, and which, at a great height above the earth, 
appear very much larger than they could appear, if the fallen 
masses bad at that height only the same dimeiisions which they 
possess when found on the earth, and if they had exhibited their 
luminous appearance only from an elevation of temperature, or> 
from their being red hot. The differeoce between the siae of 
the fire-balls and that of the soSd masses which have fallen from 
them, amounts to perhaps a hundred thousand times. 

Sixthly, An amorphous, dull mass of light, occupying, 
however, greater space than the ball itself, sometimes pre- 
cedes the formation of a round fire-hall, as when occasioB- 
ally a luminous cloud presents itself, or parallel stripes are Be«i 
in the heavens, which afterwards are blended together in a fire-, 
ball. 

All these parts of the phenomenon, viz. the mtHnentary 
explosion, as well as the temporary display of light, together 
with the last mentioned phenomena which precede, and pre- 
pu« for the principal occurrence ; further, and chiefly, the con- 
siderable difference in size between the fire-ball and its product . 
which falls to ^e earth, cannot be explained by the prasage of 
a solid body through the spaae above and in the atmosphov: 
At the foundation of alt these phenomena, there must be a pecu- 
liar, instantanebudy-effected, physicp-chemical process, regard- 
ing whose exact nature all the observations hitherto made . 
leave us still in the dark ; hence it seems too soon to endea> 
vour to explain it by the laws of nature, which have become 
known to us, or which we think we have ascertained to exist. 

But there is one conjecture which seems to me perfectly natit- 
ral, and which it is necessary to bring forward, viz. thatf at the 
time when the explosion and evolution i^ light occur in aJidUng 
meteor, a great chemico-physical operation takes place, which is • 
not merely the accompaniment ^thejall of a tdid bodg, or the • 
effect (jf^tJaU, biU a^ick forms a new hodyjrom the original 
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riementa ,- and that this new bo(fy is acttuUUf theJaSing meteoric 
Hone. 

Chladni assumed, that the space between the great heavenly 
bodies is filled with masses of an onginal matter, in an incohereat 
form, from which solid planet^y bodies can be produced; and 
perhaps also with already formed, but extremely small planet- 
like bodies, endowed witii the same revolving motion aa the 
larger. He believed that revolving accumulations of Uiis loose 
matter, \^en they came within the power of attraction of 
the earth, could descend to its sur&ce, and thus produce me- 
teoric stones, or that the phenomenon of aen^tes might be 
caused, by the arrival within the region of the earth's attrac- 
tion, of one of the small satellites assumed by Chladni to exist, 
and to which he gave the jocular appellation of world-chips 
(Welttpane). Nevertheless, he gave the preference (o the idea 
of the formation of meteoric masses from loose elementary mat- 
ter, probably from the consideration, that the theory of the de- 
sc«it of Weltspane is involved in the same difficulties as the lu> 
nar hypotheas. 

But, it appears to me, that the notion of the descent of a 
mass of loose original matter to the earth, its meeting with the 
atmosphere, and its passage, through the latter, is not qfHself 
sufficient to explain the phenomena which have been enume- 
rated above, as accompanying the fall of meteoric stones. I 
might be inclined to support the propositus which forms the 
basis of the view, viz. that there exists an original matter in 
wpaee (and probably also in the earth's atmosphere) ; but, it 
seems to me, that, in order to produce the appearances de- 
scribed, some other process must take place in ration to this 
matter than its mere entering into the earth's atmosphere. 

The opinion, that the substances from which planets are 
formed, are dispersed in space, is by no means unnatural ; and 
the same may be said of the idea, that the formation of solid 
bodies bora such substances in constantly being effected by the 
agency of some physico-chemical process, of whose nature we 
are ignorant. This last view has been adopted by Herschel, * 
certainly a very competent authority. It thus appears to me, 
that all the circumstances accompanying the fall of meteoric 
• Gilbert's Annalen, voL Ixxv, p. SSO. . ^ 
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■tones, axe extreEdelj favourable to the tboii^t, that the pbe> 
nomenon is caused by a process which produces solid bodies 
froni' the loose matter already mentioned. 

If yre adopt tliis view, we find that it explains many of the 
^lenometia of .mMeoric stones,>much more easily than the other 
hypoth^ie ; that the diffieulties niiich are opposed to tbe adop- 
tion «f the latter do not oSect it ; and that it leaves unaasailed 
the fe^idts of chemical invettigation. 

The suddenness of ^the phaiomenon, the mommtary explo^ 
rion, the light diffused by the falling body, the circumstance 
of tbe stone being cooled en arriving at the earth, its sdidity 
at that moment, its internal crystalline structure, the enomunu 
extent of the 6&ry mass when at a great het^t compared with 
the small volume of its solid pxxluot, the fact, that the com^ 
nencement <^ the phenomena has sometimes presented a smaU 
luD^nbus cloud, at other times parallel huninona stripes^ which 
gradually unite to form a fire-ball; all these i^peanteces are 
much more easily reconcUed to the 'Uieory, that, in die fall of a 
meteoric stone, a new body has been formed, than to the other, 
that a perfectly formed solid body from another pluiet, or from 
some other quarter, has fallen to the eaitb skoply from its spe- 
cific gravity. I presume it to be well known, that, in great 
diemic^ combinations and decompositioas, violent and sudden 
phenomena occur, such as evolutions of heat, li^t, &c. * 

There is another circumstance whidi seems to &vour toon 
the the<H-y of the new formation of a solid mass from original 
elements, than that of the ejection of afragmeotofatargerauBS 
of rock, and this is, the trace ci a regvlarjbrtn produced by 
crystallize t ion of the whole mass which is observaMe in some 
meteoric rtones.* Although the approximation to a regular 
fcam is only a slight one in the cases allud^l to, yet it ia not to 
be denied that (Aservations of this kind deservi.- ' attenticn.'^ 

* Chladnl'a Feuermeteore, p. i'J. 

t In Kin^g work on Meteoric Stone* (1798)> afterwards mentloaed in the 
presBDt memoir, we find the follotriog curioua puuge regardiiig the fbm <f 
meteoric Btoneg. He tijM, " I bare received fjrom Sir Charles BLigden ■ pre- 
sent of one uf tbe very small stoaes that are affirmed to have fallen in Tus- 
CBnj, and which boa very lately been brought carefuUj from Italj. Its figure 
plainly indicate^ that io the instant of ita formation, tbere was a strong effort 
towards crystolllzsttati. Foi It is no irregular quadrilateral pyTamid,>-whDte 
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The same view is couatenanced by the nature of the slaggy cruat 
whif^ would seem to be the product of an instantaneous pro- 
cess, * perhaps of the last step of the great principal operation, 
and is intimately connected with the breaking up of the maaa 
into pieces, for all the fracture surfaces are coated b; this crust. 

Even the planetary rapidity of motion which has been noticed 
in the pn^fress of fire-balls and meteoric st<»ies, corresponds 
better with the idea now under consideration, than with that o£ 
a mere descent of a solid body, in which latter case so great a 
rapidity could not be produrad.-f* 

If this hypothesis should be considered too daring, and too 
little supported by other better known phenomena, or by ascer- 
lAined phyuoo-chemical laws, I must freely confess that I can- 
not bring forward any farther proof of a posiiive description, 
and that I must chiefly appeal to the fact, that, of all the 
theories, it affords the greatest facility for the explanatiim of 
nearly the whcJe of the pbenomeaa presented by meteoric stoooK 
I have also to request the attention of my readers to the following 
facts : Planets exist of extreme variety in r^ard to their volume.' 
They must at one period have been formed by a process COU'^ 
Ebrmable to the taws of nature. We have no grounds for cona^ 
dering that the formation of planetary and other similar bodies 
has ceased. Ascertained phenomena in the regitui of the 6sed 
stars, permit, nay favour the conjecture, that extremdy lai^' 
beav^y bodies are still bang formed, while, probably, also 
others are dissolved. Great and sm^ are expressions which 
ought not to have any influence in deciding such a question. 
The Sun,. Jufvter, Uranus, and Vesta are heavenly bodies hal- 
ving a similar nature. The diameter of Vesta is upwwds, of 
3000 times less than that of the Sun ; and a body whosediame- 
ter shwild bear the same relation to that of Vesta, as the diame' 
ter irf Vesta does to that of the Sun, would have a diameter at 
base, SD imperfect bind of square, has two of Its a^joiniiig d.dei about siz- 
(•nth* of an inch long each, and the other two each about five-tenths; wlultt 
two of the triangular sides of the pjramid are about ax.tenths on every aide 
of each triangle, all of which are a little curved I and the other two triangu. 
lar udea are only five-tenths on the aides where these two last join,'' p. 32. — 

* Chladm's " Feuerroeteore," p. 49. i 

t Msyer in " Voigt's M agazin," vol. v. p. ISialsoBesselandBetuenberg, 
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a Uttle more than 400 feet Hence a meteoric stone whose dia-' 
meter to that of the assumed body stood in similar relations as 
that bod; to Vesta, would belong to the class of seroUtes of the 
amallest size. For chemically produced inorganic bodies, na- 
ture has only a measure of the relations of their component 
parts, but no measure for the masses regarded as a whole. 

It is extremely probable that the elementary iugredieata from 
which heavenly bodies are formed, are analogous (h- similar to 
one another, unce the laws of nature, which produce re^ulariy 
the greatest phenomena of the heavens, act with such uniformity. 
It is, on this account, also probable that the substances resulting 
from the union of the elementary ingredients, and of which the 
jdanetary bodies omsist, are extremely similar to one another ; 
still, however, as is self-evident, without prejudice to that pre- 
dominating variety in the detail that seems to be obsMred so 
universally by nature, and which we also perceive in the other- 
wise extremely uniformly arranged s(Jid structures of our globe^ 

We find that the lowest portions known to us of the crust of ' 
our earth connst of crystalline, granular, compound mineral 
masses. Although this known part of the crust is so small, yet 
the information we thus possess is by no means without import- 
ance for obtaining an idea of the internal constitution of the 
earth. Since all the mineral substances brought to the surface 
by the agency of volcanos, and some of them probably from a 
very great depth, seem to belong to such rocks, we may assume, 
at least, that the same compounds — without going so far as to 
believe that they actually extend to the centre — still form an 
essential and important constituent part of our planet. 

If such rocks are essential component parts of the earth, they, 
or at least similar structures, may hold a prominent place in other 
planets ; nay, from the above mentioned uniformity of the laws 
and operations of nature, it is even probable that granular crys- 
talline mineral structures, of various kinds, are essential compo- 
nmt parts of all planetary bodies ; that, therefore, in the fcnma- 
tion of these bodies, such mineral compounds are produced from 
elementary substances ; and that, even now, when original matter 
is united in space to constitute solid bodies, this takes place by 
the formation of granular crystalline mineral substances. An 
espedally important part seems to have been assigned to iron in 
the economy of nature : that it forms a large and important pMl.- 
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of our eerth is well known, and that it probably exists in ex- 
tremely large mosses in the interior of the globe, seems to be 
indicated by magnetic phenomena. It is hence quite possible, 
that, in the distribulkw of elementary matter existing in space, 
the matter from which iron is fprmed * may occur in such 
predominatiag quantity, that the obscure process of the forma- 
tion of solid bodies when it reached those portions of original 
matter, would give rise to masses of native iron instead of com- 
pound meteOTic sttmes. 

Since the defenders of the lunar hypothesis support their opi- 
nion by ibe fact, that meteoric stones are granular rocks, and 
since they thus assent to the supposition that the materials of the 
two distinct heavenly bodies can be of ramilar or very analt^ua 
constitution, which may also be the case with several heavenly 
bodies, perhaps even, though with important differences in the 
medium compactness of the mixed principal constituents, with 
all the bodies belonging to one solar system,— they cannot de- 
ny, that, in the formation of new heavenly bodies, in the same 
system, a material very similar to the mass of the others may, 
nay, reasoning on the uniformity of operating forces t^ nature, 
' must, be produced. 

If, then, creative nature is not Hmited in the scale of its ope- 
rations, it will continually bring forth bodies of all «zes, formed 
from the inexhaustible supply existing in space of the elementary 
matter which is constantly renewed by decompositions. Per- 
haps within the limits of separate solar systems only smeller 
bodies, such as subordinate planets, revolving fragments, shoot- 
ing-stars, and meteoric Stones are produced ; while iu the vast 
spaces between the solar systems, the formation proceeds of 
larger — infinitely larger— heavenly bodies, of whose existence 
we are only made aware by their becoming now and then vi- 
«ble, at immense distances, io the form of new stars. 

It will be remarked, that I have here enumerated shooting or 

ialljng stars. Many of the appearances included by us under 

this name, and which do not all belong to (Hie and the same 

phenomenon,'!' and also the small moveable luminous points that 

* Iron bebngt to our ta^alUd dmple bodies. 

t Olbeni hu espretsed tb« opIiii<Rt that blUng itsn exhibit e«eiitlal dif- 
ference* amoag tfaenwelres. Tide " V«n Z«A'( Mcma^Ae CtrrnpMnUaM," 
vol. vli. p. 159. 
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are nmetimes seen through teleicopes, may pactly be ejected 
msMes, partly such nevly formed bodies as we have meadoiied, 
BtHie of which reach the earth. But r^;ardiDg aucb speoulatioat 
I do not wieh to proceed beyond reaHoDable limits. It uow 
oD^y remains for me to recapitulate briefly the result of the pre- 
ceding connderations, and to express coixnaely the view which I 
have fwmed on this subject. 

- The hypotbeais of the formation of meteoric stones withm the 
limits of the atmo^here, and by the aoU agency of that fer- 
reatrial aimotphere, and the matter contained in it, seems to 
me to be unsatisfactory. But, whether the earth's sttDosphere 
has not some share in the production of these bodies ; whether 
the finding solid matter in rain, and the atmosphere, indicates 
a connecticHi by means of that matter between the earth, the re- 
gion of the atmosphere, and space, a connection which admits 
of a reciprocal operation of phenomena, extending upwards to 
a great height ; these are questions which I cannot directly 
answer in the negaHve. 

It appears to me that ail the phenomena of meteoric stones 
are not sufficiently explained by the hypothesis which regards 
them as of lunar origin. 

- From the information we at present possess, I am much more 
inclined to regard, as in some degree sufficient to explain the 
pheninnena satisfactorily, or at least tolerably well, that hypo- 
thesis) acctHxling to which, meteoric masses are not originally 
solid fragments, which have been lorn away and violently {»»- 
jected from their rocky beds ; but baUea lehich, at the itukmt 
^tke occurrence of the metioric phenomena of the li^t and the 
exploaion^ are, btf the agency tjfa great pJ^sico-chemicai procett, 
newi^jbrmedjrom incoherent, and probcAbf gaaeoua materiaitf 
and by the same cause soOd^d, and which descend to the earth's 
surface when this, still to us obscure process, takes place within 
the sphere of attraction of our globe. 

In concluaicm, I cannot refrain from adding a few remarks 
(m the historical sketch ^ven by Berzelius, of the views which 
have at deferent pwiods prevailed regarding the phenomena of 
aerolites. 

Berseljus says, " It is only since the commencement of the 
present century, that the occasional descent to the earth of 
larger or smaller masses of stone, has been regarded as ecienti- i 
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ficallj pmved.^ This ie perfectly correct ; but, be cootinue^ 
" the c^^s knowledge which we at present believe oucaelirea 
to po6K8S, was cffiginally. grounded on the duly accredited £d 
of a stone, on the 13th December 179d, in England, viz. at 
Woodcottage.ia Yorkidure. Howtird, who, a few yatrs after- 
wards, undertook the examinatitHi of this, and. several othn' 
.presumed meteoric stones, found that th^ agreed in i^pearanc* 
and composition, but that they differed distinctly &om minerals 
of terrestrial derivatioa,'" Further, " Howard commiinicated 
the results of his investigation, in the year 1802, to the Royal 
Society of London. They excited universal attention," &c 

This is also at least substantially correct ; but Bra-selius hat 
passed over in silence the fc^wing &cts relative to the early 
history of the subject. 

In the year 1794, at the Easter L^pzig Fair,— therefore 
at a time when this great phenem^ioii attracted the attentitMi 
of no one, was to many altogether unknown, and by those who 
possessed information on the matter was r^arded as a £ible or 
a superstition, — at that period appeared Chladni^s well-kuown 
tract, on the origin of the mass of iron found by Fallas, and of 
other similar bodies, &c. 

In that essay Chladni endeavoured to prove that stony masses 
might fall from the air, and that the well-known phenomenon 
of fire-balls was identical with such falls of stones. He adduced 
many accounts, which had previously been regarded as fabu- 
lous, of falls of stones whose products were still preserved in 
collections ; and he asserted that the Pallas iron was such a 
mass, an opinion which corresponded with the prevailing tradi- 
Uon amiuig the inhabitants of the Ural. Among the examples 
brought forward by Chladni, in which the period of the fall of 
the mass was known, and the products still preserved, the most 
remarkable were the falls of Eichatadt and of Agram, while tlie 
most modem were those of Jlboreto, in the year 1766, and of 
Luze on the 13th September 1768. 

No other philosopher had, at that time, dedicated his at- 
tention to this phenomenon, and Chladni was not able to quote 
any more recent falls. That distinguished man, endowed with 
all the requisite attajmnents for the investigation of the ques- 
tion, was X\iefir.U who combined the then existing data jncpe 
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entirely new, and aoaa afterwards tbraoughly proved view, and 
even then, in his first memoir, indicated the leading features of 
the hypothesis he formed, and which he subeequently steadily 
maintained. 

It was not until several months after the appearance of 
Chladni's publicatioii, that, aa the 16th June 1794» there oc- 
curred the fall of stones near Siena, and then in the following 
year, in 1795, on the ISth December, that of Woodoottage in 
Yorkshire. The attention of the English was first directed to 
the phencnnenon by Chladni's essay, and by the two examples 
of aerolites just mentioned, which occurred a con^derable time 
after the date of the publication of that essay. It was not, 
however, Howard, but King, who was the first to turn his at 
tention to meteoric stones. Thelatter published an extract from 
Chladni's work, and enlarged the notice there ^ven, of accounts 
of falls of stones. * Howard did not come forward with his 
observations dU after the great fall at Benares, which took 
place on the 8th March 1796. 



ContrSnt^tme to the Botanical Geographj/ of Southern Europe. 
By Professor LiMX.f 

Tbk flora of a country is one of its distinguiEhlDg features ; 
it determines its character. To ask a reason for a plant being 
found in one station and in no other, is like inquiring why the 
domestic fowl is not provided with peacock's feathers. 

It is not an easy matter to find plants which characterise a 
country in reference to its latitude, as well as to its lon^tude 
and its height. We must select plants which are extensively 
distributed ; we must select plants which are not easily pro- 
pagated by means of seed, because these are easily transmitted 
acddentally from one country to another; and we must select 
plants which do not grow among grain. On one occasion I 
found, in Portugal, the beautiful com bIue>bottle (^Centawea 
tyanus), which ornaments our northern fields. But even when 

* £. King's R«mBrb concerning Stone* said to have fiUlen ftom the douda 
In these dijs, uid In indent tlme& London, 17IW. 
t From Wlegmuu'i Ar^thfir tfatargetMelM. 183Q. 
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we have made a good choice, we muRt remain long in a country 
to be enabled to determine the limits of the distribution of r 
plant. 

It is well known that many, not all, plants of tbe northern 
plain occur also on the mountains in the south ; and although 
such plants are very convenient for marking the reladoos of the 
climate of the mountains, yet they are not so well suited for the 
determination of the relations of the climate of the plains from 
which we started. These plants also ascend the mountaios gra- 
dually, and do not make wonderful leaps like the buck-thorn 
{Hippaphde Rharimmdeg), which the traveller from the island 
fif Riigen to Genera will not meet with any where else but at 
these two points. It is fortunate also when the characteristic 
plant is universally known, so that minute bdtanical knowledge 
may not be required for making the desired determinations. A 
plant well adapted for determining the elevation of the ground 
is the bilberry or whortleberry (Vaccinium myrtiUtu). It grows 
in northern Germany, also near Berlin, in the wooded parts of 
the plains. It then gradually ascends : occurs near Freyburg 
in Baden, but only on the higher mountains; in Switzerland it 
grows in the woods of the lower Alps, then reappears for the 
first time on the high A^ di Caporagfteno, above Fivizzano, 
where it flourishes in the meadows along with the Colckicum 
autumftale. There it was also met with by my friend the late 
Professor Hoffman, shortly after my viat to the place. Finally, 
it is afterwards to be sought for only on the high Majella, in 
the Abruzzi. 

Let us return to the plains, and afterwards consider the lines of 
separationoftheplaotsof SouthemEurc^. After we have com- 
pletely left the Alps, there very soon makes its appearance a uni- 
versally known phtnt, the lavender {Lavandula apica). It occurs 
on the sunny hills around Verona ; it is particularly abundant be- 
hind Coni, towards the Col di Tenda, constantly following the 
mountain chain ; then extends to the south of France and Spain, 
and is still abundant in Aragon, but further in the interior and in 
the plains of Casule it is not found ; and it is no where met with 
in Portugal. It also ceases in the direction towards Rome, and 
only makes its appearance among the high mountains which 
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bcHtler the AdriUic Sea. The lavender is not an eastern plant ; 
in Istria wb find id its place the clary (iSo/via t^cwudis), whicii 
there follows the Monte Maggiore, but in Italy only grows mi 
the high moantaiDs of the Abrazzi. 

The pl^ of Lombardy is a garden, where we hardly find a 
wild T^^etable production, and none which can be regarded 
a« characteristic. In the same manner hilly Istria is entirely 
covered mth planted olive trees, and it is only between them 
that we can remark the conmiencflmeDt of the myrtle region. 
The myrtle covers whole districts in Fortugsl; and ia there a 
particularly beautiful sbrub on the banks of streams. It is dis- 
tributed over the centre and south of Spain, and the southern 
provinces of France, and extends to the Riviere of Genoa. It 
is to be found every where in tlie States (tf the Church, and 
around Naples ; and occurs throughout the whole of Istria, to 
the very base of the Monte Maggiore. It extends a little far- 
ther to the south, but becomes rarer and rarer ; and only sepa- 
rate individuals grow in the north of Italy. 

Proceeding in a southerly direction from the r^on of myrtles, 
we arrive at the land of the rosemary, or what may be brtter 
and more definitely denominated the land of the oleander or 
rose-bay. That shrub commences at Merida in Spain, ibilows 
the course of the Guadiana to Ayamonte, where, on one occa- 
sion, the good King Gargatai repoded in a rose-bay bush. It 
then adorns the valleys of Algarve with its beautiful flowers, 
while the Serra de Monchique displays the lovely blossoms of 
the RJiododendron ptmticum. We find it only in the warm val- 
leys of Calabria and Sicily. In the Morea, after proceeding for 
many hours along the road leading to ancient Troezene, over 
bare and arid mountains, and exposed to the scorching sun, 
from which but a scanty shelter is afforded by a few scattered 
diminutive wild cherry trees {Pyrus cuneifaiia), there appears 
in the distance a long stripe of oleanders, winding, with some 
projecting sycamores, among the mountains, — a most welcome 
sight to the thirsty and fatigued traveller ; for he is sure to find 
a streamlet in the thicket, and the sycamores give promise of an 
agreeable shade. 

We have now indicated the three botanical regtons of Southern 
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Europe from- north to south. Let ub next consider tbe aep»- 
rating lines of vegetation from west to east. Here it j« not dif- 
ficult to find plants which determine tbe limits, for the firs and 
oatcs are extremely chai&cteristit:. 

Our park fir (" Thiergarten-Tairae") (Pintia aylvatria), for 
t will so term it, owing to the numerous botanical doubts in- 
v<^ved in the names, does not cross the crest of the Alps towards' 
the south, nor the Rhine towards the west, that is to say, in a 
wild state; it is proved htshMically that it has heen often enough- 
planted in France. The fc^ge of a large and beautiful tree 
Eeplaces its greyish^reen leaves. The pinaster {Pintts pinaster. 
Lam., P. maritima, Cand.) forms the great wood of Leiria in 
Po9tugal, which Don Diniz caused to be planted, but from na- 
tive seed. It has quite a different mode of growth from our fir, 
presenUng a pyramid instead of a crown ; tbe branches form 
nearly right angles with the stem, and the needle-shaped leaves' 
are very long, and of a dark ^een colour. Throu^out the 
whole of Spain and the south of France, this tree stretches along, 
in the vicinity of the Mediterranean Sea, ^1 it reaches Genoa, 
whei<e it occurs on the Riviera, both to the cast and west of the 
town. We can recognise the form by its stretched out branches, 
which make it resemUe a chandelier. But the pinaster soon 
ceases, and there appears in its piace the fir of Aleppo (Pinu9 
Jud^Kfins), for so il is termed by botanists, who have established 
it as a rule never to alter a name, however improperly it may 
have been g^ven. Its long, extremely fine needle-shaped leaves,- 
render this lofty, picturesque tree sufBdently well known. It 
belongs to the plfuns of Italy ; while a beautiful fir is proper to 
the mountains, and has not been lung known to us. It is the 
Laricio (Pinus Larieio) which grows on the mountains of 
Corsica, in Cahtbria, and on Etna ; and has much the habit and 
height of the red-fir {Picea excelsa). It flourished formerly on 
the low mountainB of Italy, as on the Riviera of Genoa ; for 
Strabo says, that there wood was cut down for masts, and was 
exported by the inhabitants, who received in exchange oil, an 
article which was wanting at Genoa. The case is now entirely 
reversed. A few years ago, when the foundation of the Theatre 
of Carlos was laid at Genoa, some fir-cones were found, which 
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were afierwardi shewn me by Viviani ; and they were predsdy 

sunilar to the fir-cooea I had brought with me from Etna. 

Further to the out we meet with the Greek fir (Piftu« man- 
tima}, I tree of incoiuiderable height, but having a beautifiil 
crown, and long light-green needle-diaped leaves, which, by 
thnr pecuhar tint, at once di«tingui>h this species from all the 
other firs. I found it in a wild state in no other country bat 
Greece. It enlivens exceedin^y the ^oomy mountains of that 
country, and is particulaily abundant in ancient Attica. From 
the AcK^ioiis, there u visible in the distance, on the sacred path 
leading to Eleusis, a wood compoaed of the Pmut maritima. 
Also on HymeituB, and on the promontory of Sunium, we find 
woods of this cheerful looking tree. When we leave the hilly 
plain of Megara, the road suddenly ascends towards the Isth- 
mus ; a wood of these firs is then entered, rocks appear to the 
right, and the mountains round which the path winds become 
more lofty and more predpitous. The narrow arm of the sea, 
with its bay, is almost completely shut up by the now deserted 
island of Salamis, which there elevates lU innumerable mountain 
summits. A precifnce overhanging the sea is now to be passed, 
and might cause giddiness in the traveller, were it not for a 
friendly thicket of mastick, which protects him from danger, 
and permits him to enjoy undisturbed the extreme loveliness of 
the scene. Traces are still perceptible of walls, and. of tracks of 
wheels aa the rock. Here, in remote antiquity, was the abode 
of the robber Pityokampoa, who bound his victims between two 
fir trees bent bother, and thus cruelly murdered them. This he 
might easily do with the small Greek fir, but it would have been 
imposable with our species. 

In the Morea the tree is not abundant, and is almost confined 
to the northern coast. It OTDamenIs the valleys of Gpidauros 
and the mount^ns of ^gina. At the foot ot the lofty Cyllene, 
towards the sea, it is found in perfection ; and it grows with a 
beautiful and wide spreading crown on the rugged banks of the 
river Xylocastro, which descends with violence from the moun-r 
tains. On the southern coast of the Morea it is rare, and on the 
western coast we meet with the Aleppo fir (PiTttis kaiepennt). . 

The three firs we have now enumerated, via. the pinaster, 
the Aleppo fir, and the Greek ees-(ir, characterise three regions 
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of southern Europe from east to west In like maiiDer we have 

three oaks. In Spain and Portugal there is one specie* of oak 
with edible fruit, which was well known to the aninents. Dea- 
fontaioes discovered it again on the mountains of Algiers, and 
named it the Quercua BaUuta ; and the Count Von Hofimaunse^ 
and myself have to inform botanists, that it grows in Portugal ' 
and Spain, but that, on account of its fruit, it is cultivated as a 
forest tree at Fortalegre in Portugal ; at the gates of Madrid it 
is roasted and sold idoag with chestnuts. In Italy, another oak 
having edible fruit makes its appearance, and one which Teu<n« 
curiously enough regards as a variety of our oak (Quercui pe- 
dtmculaia). Finally, in Greece, we have the Querctu jEgUop*, 
the high, slender, and beautiful Vellanuia, the Arcadian oak, 
whose fruit was eaten by the ancient Arcadians, (the fi»>miifmyi 
«>}{K of Pythia), and of which the cups are imported by us un- 
der the name of " Krutpper^ and used in tanning. The oak which 
furnishes the gall-apples (Q:uercta w^ectoria) occurs on the 
eastern coast of Greece, but is not abundant bli we arrive in 
Natoiia. 



Description qf a nne Jnemometer, by which the most minute 
changes in ^^fitrce or vdoeitff of the Wind or current ^ 
Mr may he measured. Invented and constructed by Mr 
R. Adib, Optician, Liverpool ; read and described to the 
Society of Arts for Scotland, by Mr Joum Adie, S5tb May 

i8se.» 

In do department of the science of Meteorok^ is the want 
of a correct and sendtive instrument more felt than in the ds- 
lenninalion of the force and velocity of the wind. A great va- 
riety of BU^iestions have been made by scientific men of all na- 
tions for supplying this deficiency, but no method has yet been 
found generally useful, from the want of the means of compar- 
ing the results obtained from one instrument with those obtained 
from anotber; and also from their want of sennlnlity to unall 

* The 8odet7'B Hnnoruj Silver HecUl avaidcd to Mr B. Adie for thb 
cmninunkation, 7th December 1836. 
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810 Mr R. Adie> Dueriptiott ^a new Jntmomtter. 
chHDg«s, Mott anetnotneten hitherto conrtructed meuure the 
vdocity of ihe wind by ite nechaniod efiacti; on the priadpal 
of espomng a surface of Iedowd extent, or saili moving oa an 
axis, to its action, the lorce or pressure on the surface b^ng 
tneaMred by the cumpreesion of a spring or air bag, by raiuag a 
ccdumn of fluid, or by the elevstioo of a weight round an axis 
acAing on the arm of a variable lever ; thereby balandng, and 
consequently meaauriog, the fiirce of the wind. But to all of 
these methods there are objections. To the tpt'tag, which is 
the most simple, from its change c^ strength by change of teot- 
pcrsture, and from the change of elasticity by frequmt com- 
{trcwaon, and to all from the difliculty of maintaining the sur- 
Cace atall tittles perpendicular to the direction of the wind. The 
•BABsoneter^ or iriod-gaii^ invented by Dr Lind, and by which 
-tlw graateat number of ebservaiions with which I am acquaioted 
bare been made^ ia free from most of those objectims, but in 
tiaa instrument the scale is so minute, that small changes or 
li^t currents of air are not easily perceptible. I shall not, 
faowever, take up the time of the Society by entering farther in- 
to the merits of the different anemometers that have been pro- 
posed, but proceed to lay before you the description of an in- 
strument which was designed and constructed by Mr R. Adie 
about two years ago. 

The instrument consiMs of a light cylindrical vessel, made of 
thin copper, close and air-tight at one end, the other being open. 
This cylinder is placed, inverted, within another of greater dia- 
meter, filled with water; one end of a tube is made to pass 
through the bottom of the outer cylinder, and to terminate above 
dK suifaee of tbe vatM, the other is carried into m free and cx- 
fMned situation ; on the top of this tube is placed a chamber, h»- 
Ttng a funnel-aoouth, moveable round the tube, and it is made 
ur-tight by a mercury valve. Tbe opening is k^t exposed to 
(he perpendicular acti(« of the wind by means of a vane placed 
flppoute and attached to it. Over the end of the tube whicli 
passes through the water, tbe inner cylinder is Eu^wxled by a 
cord passing over a wheel, placed on an axis above, its opea 
end pas«Dg into the water. If now a current of ur be allowed 
to pass down the tube its effect will be to force up the cylinder 
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oat of the water, ttoA the nteasqreiiient of the force with which 
it acts it accomplish ed in the following mantier : — To the axif 
having the wheel oni it, over which the cord suspending the cy- 
Uiukr passes, is fixed a spiral ofTariable diameter, in the form 
of the fuae of a watch ; from this spiral is suspended a weight 
which, wheii acting on the largest radius, counterbalances the 
weight of the cylinder suspended in the water when no compres- 
aicNQ of air is allowed to exist within it ; this point is marked zero 
on the scale or disl-plsle, placed at one end of the axis. The 
diaLplate is divided into parts, shewing the force with which 
the wind is pressing up the cylinder. The scale is formed from 
actual experiment, by applying weights to tlie cord pas^ng over 
the variable lever, the area of the top of the cylinder being ac- 
curately known. Any length of scale may be ^ven to the in- 
strument by making the change in the radii of the s[ural in. 
crease more or less rapidly, imd it may be made to mark the 
totce of the lightest air or of the most violent gale. 

The instrument is also made to register the maximum and 
minimum force in the absence of the obserret. This is done by 
means of two light pointers, attaclied to the centre of the dial- 
plate, and requiring a very small foree to move diem : one is 
placed on each side of the pointer attached to the axes, and by 
it pushed both ways, the one to the greatest, the other to the 
least pressure that has occurred ■ 

Having now described the instrument and its mode of action, 
I may notice some experiments that were made, iai the purpose 
flf determining what form of orifice it was best to apply to the 
end of the tube for receiving the current of lur, in order to as- 
certain whether large <»- nnall, or having difiCTent forms of ori- 
fice, would cause any difference in the results. Three kinds - 
were tried ; one, a piece of tube the same as the long tube com- 
municating with the cylinder, another with an obloug opening, 
and a third a funnel. These were made so that they might be 
shipped off and on without loss of time, and the morning being 
fine, with a gentle and steady breeze, I could discern no differ- 
ence in the amount of pressure with the different mouths, but I 
thought the funnel kept its head most steadily to the wind, and 
consequently the hauft did not vibrate so much. 
xS 
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SIS Mr R. Advt^aDe$eriplion of a mat Antnometer'. 
. In order that tbe conBtruction of th» inttrument may be move 
perfectly understood, I have given a section of the different 
parts, . A IB the inner cylinder, suspended by a cord pa3«ng 
over the wheel B. C is the axis on which the wheel B is fixed. 
D the spiral fixed on the same axis over which the weight W 
passes, counterbalancing the cylinder A. £ is the index mark- 
ing tbe forces on the diai-plate. F counterpoise wights to ba- 
lance the tixlex and spiral. G the outer cylinder 6lled with wa- 
ter, into which the cylindo- A passes. H the pipe throng 
vhidi the current of tur passes into the cylinder A. Pa '^ug 
to let off any water that may get into tbe curve of the tube. 




Btport cfAe ComnuttM onMrR. Adu't(ofLiverpooft) Antmomtter. 
(Rtad 2&tk May 1836.) 

VouT Canunittee tuTlDg examinefl tbe drawing and deicrlption of the ■ne' 
mometer, and inipected the uumiment itael^ tieg to report ; — 

That thii initrumeiit Is mdmlnbly calculated ror.eshihitiiig minute varl*- 
tioQB In the elaatldt? of gaaeouE bodies': and that It ii more properi/ to be re- 
garded aa a pressure gauge Ihan as ao aiiemomet^ the appltcathm to the 
meaturenteDt of the presaure ol Ibc wind being onlj one of the n 
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MM ta vfaldilt maj beap^cd. In tb«gts-«FMk»it would ba ft mnch omh* 
delkato iodkitor of tbe pragrew of the opentbMu than the prawura gMff* 
iuimU/ employed tben^ 

'Initsgeunl eonitmctSan It resembles that of the floating gi^lialder; but 
hdififen flnnn ft In dda particular, that tha elastldtj of the air ts tbe gaa. 
holder is kept aa neatlr aa poa^le tbe Mme, whatcvm quan^ty may be In- 
Mb ; while in Ur Adie'a Initniment, the load i« n^larl/ InciMaed with the 
^Tition uf the Instrument, ao that that elevation beeomeaa measura of tb4 
esce«a uf the elatUdty of the Included air oter that of the atmoaphere, or oT 
the difitrence of lerel between the outer and bum fluid. 

FroBi a minute examination of a teautlftil ipeclmen of tbe Inalrumcnt In 
llr Adie'B own posaeadon at Liverpool, one of your Committee 1« quite aatb- 
fled Chat the coutruction ia suaceptible of great preiisliHi and of extreme de. 
Ikacy. 

Your Committee, therefore, gladly recommend Ihla Inatnunent lo the fh- 
'rourable ttotiee of the Society. RnwanD Samo. 

Jawaa Ton. 

HtSnbxirgh, I6A NoBtmber 1838. 



Account of gome Meteorological Imtnimenla. (With a Plate.) 

Ths importance of obtainiog simple Meteorological In- 
strumeDts, which are capable of indicating tbe miunma and 
minima of atmospheric dutpges, during the absence of the 
observer, has always been acknowledged. The following de- 
scriptions of three instruments of this kind, contrived by Pro- 
fessor Traill, have not. we believe, yet f^peared in an English 
publication, though they were exhibited and erplained by him 
Bcveral years ago, when he lectured in the public institutions of 
Liverpool, and though he read a short description of them to the 
meeting of German Philosophers at Hamburg, in 1830 ; as ap- 
pears by the account which Okeu has ^ven in the Isis for 18S1. 
The instruments are Nmple in their [^nci}de, and seem well 
suited fm the intended purpose. 

I. JbfUir ^iwwMEopa — The IndlcatiODE of the dlrectioa of tbe wind* are 
generally glTon In a very imperiact manner in meteoralo^caljoumala; It Is 
tare to find more than a ringlo point of the CMnpaH noted for each day [ and 
jSven thii ia aeldom glren with tolerable preinaion. It is obvloua, however, 
that If we hope ever to arrive at any knowledge of tbe cauKi that Influence 
tbe directioii of Jooal wfndi, It must be fimnded im more accurate mean* of 
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iHn-*"'g the nrlaUmi to WUofa they are perpetoellf Uabk, th>t W* inaj be 
enabled to compera tbeee vutaUons with other meteoroWgieU [diaiiiMMtws 
and Uiij deaidentum ■eema to be tupplied bj Dr Trmill'i Anemoeeope. 

Thli imtniment. Id Iti dmplert and origiiMl fioni, b npcMented in Fig- l> 
wbgrt t repntcnta a l^t but Ann rod of hnaa, tufporttd, in a rertkal po- 
rtion, by drcular iLpertnre* In tuaw cnuilpi fixed In a wall, iriieii the rod la 
•hwt ( armoring bet vecn fticthni (ollan, whea It ia of conaldcTrid* length, in 
the manner iwimIIj adopted In tiie ranee on public btiildlogB. The lower 
end of the rod ia died with a blunt cone of tteel ; and, to unite cheapnen o£ 
conrtniction, with ftoedom «f motion, the wxket coniista of a flint, selected 
lor eoe of those tmootb, natural round eavitiea, which am bo irfteti obaerved 
in that minenL 

This «od(eti« firmly fixed In the oratre of a poliihed dicular pbteof «»»■ 
mm writing- slate, on the exterior mar^ nf which the riiomba of the eom- 
paaa, and degreea of a drde, are engraTcd. The vane t ia flrml/ attached to 
the rod, and aniee the rod along with it, whm aided on hy the wind. Four 
Incbea abore the. date, the square braas-arm e is jointed to the rod, bo aa to 
hare a ali^t vertical motion, but to becairiad around with the rod. On the 
horizontal arm lUdea a spring tube d, intended to canj a piece of ilate pen- 
dl ; the point of wbkh may trace the progren of the vane round the circle. 
The ipring^ube maj be fixed at any distance from the centre by means of a 
amall nut-ecrew/; and the due presmue of the pencil on the alate is oecured 
by the ball t, which moves on the arm by nteana of a screw, formed on ita 
outer extremity. It Is obvious, that in this manner the whole variations In 
the dlrectioD of the wind, aqtabte of moving the vane, may be read off even 
to degrees of the dide, during a complete revolution of the inatniment. As 
it was found inconvenient. In some mtuatlons, to place the kidacfiaU or slate 
horizontally, X>r Traill afterwaids altered the appantni^ as repreaented In 
Fi0.i. 

Two equal bevelled wheels were added: one, a, was fixed borlaon tally tm 
the rod ; the other, c, was attached vertically to the axii of the index/. The 
wheels have the same number of teeth ; and the motious of the Index cor- 
respond in extent to those of the vane ; for the only e&ct of the intrDdui>' 
Uon of the wheels thua airangcd, is to convert a hncinntal Into a vcrtl^ 
motion. The whole of thii suhaidlary appazatua Is Included in a box of bran ; 
andtopnsvent the entrance of duat, aimalllnvertedconeof copper is cement- 
ed at (^ so as to cover the aperture for the rod, without Impeding its motion. 
This Is represented detached at h. 

For the writlng-alate Dt TrslU substituted a aur&oe of pallsfaed porcelain, 
and &Btened, by a small spring, a black4eBd pendl In the index/. The 
movements of this pencil on the porceUin-plate are remarkably smooth, and 
the fine Is beautifUly traced with very Httle friction. But more lately, the 
inventor flndiiig that the wearing of the pendl gave the neceasit j of fiequratly 
repladng it, has rendered the inatoument more easy of managemcBl, by sub- 
itituting two light indices g g, wbidi are fitted to the central hole in the index- 
plate, with juat sufficient friction to remain In the posiUon to which they are 
moved by a atud on the prime Index/. The indices gg have a curve at half 
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dwir UBgtb, which lUowa tbair bei^ brou^t bigMber, Just below As primf ' 
index, when the instrument U a^jtwted fiira fmb obMryatioOi TiMTHJIlKlpW 
of this modificKlion of the anemoacope ie io obvious, *nd Ita ctilirtTUMlw ep 
rimpl^ ibat we conceive no IkrtLer dw:il|ttio|i requidit*- 

Should It be coniideied dwintble to btve tn instruneot to intUute inorv 
than B single revolution of the vane, a modiBcatlon of Fig. 3. will produce 
(t ; Rnd Di Trtlll exhibited to Ihe JtayA Sodetj of Edlnbu^ an anemo- 
scope, which marlied fbur rerulutfong of the vane. In Pig. 1. the berelM 
wheeli had each ibrtj-two teeth ; these were* retained i ■ pinion of twentT^ 
one leaves was flied on the ails of the vrrttoJ bevelled wbeel e, to give mo- 
tion to a small wheel with fort^-two teeth, hating on its ails another plolod 
of t«ent^-one leaves, wl)ich moves a second small vertical wheel, also with 
fbrty-twb teeth ; the axis of this last Is hollow (to allow the passage of the 
aiiaofthe vertical bevelled wheel o), and it glvesmotion to a »(i<d^wm moving 
round the index-plate, by these combinations, once, while the prime index 
totkeajbar entire revolutions. This stud-ann moves the Indices. 

Dr Traill finds that this apparatus moves prettv fV^lj, and will certidnlj' 
register all the probable variations of the wind during twent;-fbur hours. 
He eonsiden It, however, unnecessarj to provide fbr contingencies so rare, 
and believes that everj useAil purpose ma^ be served hj the form of tbe In- 
strument In Fig. 2, eapeciallj if the meteorolngist, during very variable wea- 
ther, would make two instead of a aingle dail j observation. 

II. RegiOer Btavmeter.—'nt pMlosophle wotld is well acquainted with the 
Ingenious contrivance of Mr Krath for re^tering the variatlong of the baro- 
bieter ; but the means emplojed hj Dr Traill have the advantage of dm> 
pUcitv, and, while tbe instrument IS kept at rest, of not being liable to de- 
tangement from slight causes. He emplojs two barometric tubes, airanged 
•s in F^. 3, and attached to a board C. A is a common diagonal barometer 
Into wbldi b introduced, befbre the upper part of the tube Is bent, a smooth 
cT&nder of iroD-wir^ half m Inch in length and nearly equal In diAmeter to 
the tube. The tube is filled in the usual tnanner ; and on placing the lube, 
■B in tbe figure, a slight toanlpulatlon disengages the cylinder fVom the mer- 
cury, and it remains in the void space of the tube. When the barometer 
rises, tbe mercurial column pushes the cylinder beftire it ; and wben the 
barometer sinks, this index is left behind ; and therefbre its lower end maifcf 
the nMuuniMi height of the barometric column. 

B is nearly on the prindpU of what is tttnnetf tl>e rectii^ular barometer. 
The cistern la placed above, and the aperture la on the other extremity of 
the tube ; which In order to give both indices similar resistance to the move* 
menta of iiie column, is inclined in a degree equal to the diagonal portion of 
tbe tube A> An iron-wire index is ilipt into the open end of fi, after it hfw 
been filled with mercury, and is fixed in Uie position represented at B in tbe 
figure. As tbe atmosphere becomes lighter, the mercury descends fi'oni the 
CMem, pushes die index before it ; and the minlanm of the mercurial column 
Is obtahtad by the poslUoo of the index. 

Hiring reoM^ad that ibe estn^ce of 4uit »u apt to impede thefree mo' 
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Hon of the Index, Dr Trdll obvlttet tUa lBceDveale)K« bj cfbntrtcUng the 
open md of the tube^ and holding it ilightlj downwrnrd*, after the introduc- 
tion of the index. 

Both indicea are adjusted, for m fresh observation, b; bringing them into 
contact *rlth the mercurj, bj mesni of a small magnet. 

IIL A^uttr Thtrmomeltr^-.lt hu been objected to Baliiafird'i tbetmooia. 
tei^ that the manma and adaisu are obtained hj means of fluUs utTtxj un- 
equal expanalbiUties i and that, therefore^ thej require a nice adjustment, or ■ 
fBlfulmtnn to u^e thdc icsJes correapoad. The principal objectioD to Ac'* 
thermometer is, that the mda^i-tpria^it, however eonstnicted, are very liable 
to alterations In th«r redstiince to the mercurial column, and frequently Im- 
pede, in a serious degree, the free motion of the indices t m as to unfit the 
instrument for delicate obeervaUona. 

To obviate these Inconveniences, Dr Tnill contrived a sin^ ref^ster ther- 
mometer (described in the Library of CTi^fW JTroibIk^), in which the two 
Indices mored in a horizontal tub^ and therdiire required no aprintis to re- 
tain them in their portions ; hut that Instrument bring found Uable to de- 
rangement from slight nwrementt, he baa constructed a modificstioa of the 
instrument, which is represented in Fig. 4. 

In bet. It consists of his thermometer with the tube bent in the middle, so 
that the l^s Diake with each other an angle of 120*. This fonn renders the 
mercurial column less liable to separate ; and the incUnatinn of the arms of 
the tube is just sufficient to prevent the indices slipping down when the uer- 
curr relii«8 from them. 

In this roister tfawmometef , as in Six's, the Ihermometric indicationa arc 
obtained from the expanmons and contractions of alccdml) the indices are 
moved \>j a short mercurial column, which Is itself acted on b; the changes in 
the bulk of the spirit ; there is a portion of spirit also in the limb ■ of the iur 
strument, as in Six's thermometer; the slight Inclination of its arma allows 
the indices to rest whenever the; have been prapdled bj the mercurj, 
and renders vaj kind of qiring unnecessuy. The indicea are Iron wires en- 
closed in slender tubes of coloured glaas; their extremities next the mercurial 
column g^ve the omuIsm and srinMia ; and thej are adjusted far each observa- 
tion b/ means of a small magnet. 



Report upon a Letter addrnted by M. le Baron de Humboldt to 
His Royal Higfmest the Pruident of the Royal Societtf, and 
tommunicated i^ His Royal Hi^nett to the CouttcU. 

To Bis Rotal HioHiicts tbk PaxsiDBVT aho Coofcil of the Eotai. 

PitEvioDSLir to offering any opiaion on the important communi- 
cation on vhich we have been called upon to report, we feel tbat 
' TUs i^wt U taken frsm Uie AtbcsMim of Hardi 1SS7. 
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it will be proper tolay before the Council a Tull account of the 
communication ilself. In this letter M. de Humboldt developes 
a plan fur the observation of the Phenomena of TerrL'strial Mag- 
netism worthy of the great and philosophic mind whence it has 
emanated, and one from which may l>e anticipated the establish- 
ment of the theory of these phenomena. 

After his return from the equinoctial regions of America, M. 
de Humboldt, in the years 1806 and 1807, entered upon a care- 
ful and minute examination of the course of the diurnal variation 
of the needle. He was struck, he informs us, in verifying the 
ordinary regularity of the nocturnal period, with tlie frequency of 
perturbations, and, above all, of those oscillations, exceeding the 
divisionB of bis scale, which were repeated frequently at the same 
hours before sunrise. These eccentricities of the needle, of 
iHiich a certain periodicity has been confirmed by M. Kupffer, 
appeared to M. de HumbcJdt to be the effect of a reaction from 
the interior towards the surface of the globe — he ventures to say of 
" magtteUc storma^—vhich indicated a rapid change of tension. 
From that time he was anxious to establish to the cast and (o 
the west of the meridian of Berlin, apparatus similar to bis own, 
in order to obiata corresponding observations made at great dis- 
tances at the same hours, but was for a long period prevented 
putting his plan into execution by the disturbed state of Ger- 
many and his departure for France. 

The Baron de Humboldt and MM. Arago and EupSer ha- 
ving, by the co-operation of maoy zealous observers, succeeded in 
establishing permanent magnetic stations extending from Paris 
to China, M. de Humboldt solicits, through his Royal Highness 
the Preadent, the powerful influence of the Royal Society in 
extending the plan, by the establishment of new stations. The 
plaii which he proposes, end which has been successfully carried 
into execution over a large portion of the north'«astem conti- 
nent, is, that magnetical observations, whether of the direction 
of the horizontal and inclined iKcdles, or for the determination 
of the variations of the magnetic force, should be made simultane- 
ously at all stations, at short intervals of time, for a certain num- 
'her of hours and at fixed periods of the year, precisely similar 
to the plan which has been recommended and adopted by Sir 
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John Hencbel, with refcfeoce to obeerratioDa dt the barometftr 
and th^mometer. 

Referringdii tenns of comnieiidatioa to the magoetical obser- 
vations which have orij^nated in this country, M. <le Humboldt 
eipresaes his wish that mch obaerTationa may, by the adoption 
of an unifonn plan, and by connecting them with the observa- 
tioDS now in progress on the continent of Europe and of North- 
em Asia, be rendered more proper for the manifestation of great 
phyncal laws. He then enters into an histcnical detail of the 
establishment of stations for magnetical observations, stating the 
important results obtained by MM. Aragoaod £upfferby means 
of simultaneous observations, which appear to establish the iac^ 
chroDtHQ of the perturbationa of the needle at Paris and Kasan, 
stations separated by 47° oi Imgitude. Under the patronage of 
the Govemmrats of France, of Prusna, of D-mark, and of 
Russia, magnetical observatories have been established at Paris, 
at Berlin, in the mines of Preyberg, at Copenhagen,. in Iceland, 
at St Petersbuigh, Kasan, Moscow, Barnoui at the foot of the 
Altai Chain, Nertschintk near the frontiers of China, even at 
Pekin, and at Nicolajeff in the Crimea. 

M. de Humboldt states that the lines representing the horary 
variations at Berlin, Frey berg, Petersburgh, and Nicolajeffafleet 
parallelism, notwithstanding the great separation of the stations 
and the influence of extraordinary perturbations ; that this, bow- 
ever, is not invariable, since even at small distances, for example, 
at Berlin and in the mines of Freyberg, one of the needles may 
shew oraisidenible perturbations, while the other continues that 
r^ular course which is a function of the solar time of the place. 
The epochs at which it had been proposed that simultaneous 
observations should be made at all stHtions were, 
«Hh and fllst of Hatch, \ 

4tliu>d6thiifBb7, Froin io-cloeiiii themimiizigof tlw 

Slit and 22d of June, ^^ j^^^ ^^^ ^_^ of Uie *- 

6th «>d 7th of August, ««,d.ob.erring,.tk«thourl/,night 

and d&j, tX each mignctic atatioii. 



23d and Slth of September, 
Bth and 6th of November, 
Slit and 32d of December, 



But aa many observers have coniddered these as too near to eadi 
other, the observations most to be insisted upwi are those at the 
times of the soIsUces and equinoxes. 
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England, from thc( times of Gilbert, Grahani, and Haltey to 
the present, observes M. de Humboldt, has afforded a co[»oub 
collection of materials, adapted to the discovery of the phyucal 
laws which govern the changes of the variation, whether at the 
same place, according to the hours of the day and the seasmiB 
of the year,or at differentdistances from tha magnetic equator.and 
from the lines of no variation. After adverting to the continued 
observations of Gil pin and of Beau foy, omitting, however, to men- 
tion the important ones by Canton, he observes that the arctic 
expeditions have furnished a rich harvest of observations to 
Captains Sabine, Franlclin, Parry, Foster, Beechej, and James 
Boss, and Lieutenant Hood ;* and that thus physical geography 
ia indebted to the attempts which have been made to discover 
the north-west passage, and also to the exptoratitms of the ioy 
coast of Asia, by Wrangel Lutke, and Anjou, for a considerabI« 
accession of knowledge on terrestrial magnetism and meteoro 
logy. Exated, he observes, by the great discoveries of Oersted, 
Arago,'Ampere, Seebeck, and Faraday ; MM. Hansteen, Due, 
and Adolpbe Erman have explored, in the whole of the immen^ 
extent of Nortliern Asia, the course of the isoclinal, is(^(»ud, 
and isodynamic curves; and M. Adolphe Erman has had the 
advantage during a long voyage from Kamtschatka round Cape 
Horn to Europe, of observing the thpee manifestations of terre^ 
trial magnetism on the surface of the earth, with the same in- 
struments, and by the same methods which he had employed from 
Berlin to the mouUi of the Obi, and thenoe to the Sea of 
Okhotsh. 

M. de Humbpldt remarks that our epoch, marked by ^«at 
discoveries in optics, electricity, and magnetism, is characterized 
by the possibility of conaecung 'phenomena by the graeraliso- 
tion of empirical laws, and by the mutual asustance rendered 
by sciences which had long remained isolated. Now, he oh- 
aorves, umple diservations of horary variation or of nugnetic 
intenuly made at places far distant from each other, reveal to 
us what passes at great depths in the interior of our (Janet or 
in the upper regions of our atmo«[Aere : those luminous ema- 
nations, those polar explosions :||bich accompaDy the "magnet 
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9tomC appear to succeed the changes which the mean m ordi- 
nary tension of terrestrial magnetism undergoes. 

M. de Humholdt conuders that it deeply interests the ad- 
vancement of mathematicBl and phyNcal sciences that, under the 
auspices of His Royal Highness the Preudent, the Royal So- 
ciety should exert its influence in extending the line vX simulta- 
neous observations, and in establishing permanent magnetic 
stations in the tropical regions on both sides of ihe magnetic 
equator, in high southern latitudes, and in Canada. He pro- 
poses this last station because the observations of horary variation 
in the vast extent of the United States are yet extremely rare. 
Those at Salem, calculated by Mr Bowdich, and compared by 
Arago with the observations of Cassini, Gilpin, and Beaufoy, 
may, he remarks, guide the observers in Canada, in examining 
whether there, contrary to what takes place in Western Europe, 
the (diurnal ?) variation does not decrease in the interval between 
the vernal eqt\inox and the summer solstice. 

Id a memmr published five years ago, M. de Humboldt states 
tliat he has indicated as stations extremely favourable for the 
advancement of our knowledge, New Holland, Ceylon, the 
Mauritius, the Cape of Good Hope, the island of St Hel«ia, 
some pdnt on the easton coast of South America, and Quebec 
In order, he observes, to advance rapidly the theory of tfae phe- 
nomena of terrestrial magnetism, or at least to establish with 
more precision empirical laws, we ought to extend, and at the 
same time to vary, the lines of cmresponding observations ; to 
distinguish, in the' observations, of the horary variations, what is 
due to the influence i^ the seasons, to a clear or a cloudy atmo- 
sphere, to abundant rains, to the hour of the day or nS^t, solar 
time ; that is, to the influence of the sun, and what is isochronous 
under different meridians : we ought, in addition to these obf>erva. 
tions of the horary variation, to observe the annual course of the 
absolute variation of the inclination of the needle, and of the in- 
tensity of the magnetic forces, of which the increase from the mag- 
netic equator to the poles is unequal in the American or Western, 
and ID the Asiatic or Eastern hemi^heres. All these data, the 
indispensable basis of a future Aeory, can acquire certainty and 
importance only by means of fixed establishments, which are per- 
manent for a great number of years, observatories id which are 
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repeated at settled iaterrsls and vith Moiilar inHrumeDtSi obeer- 
vstioDB for the detenu in atiim of numerical element*. 

Travellers,. remarks M. de Humboldt, who traverse aoountiy 
in a dngle direction and at a single epoch, furoish only the first 
preparations for labours which ought to embrace the complete 
course of the lines of no variation ; the progressive di^lacement 
of the nodes of the magnetic and terrestrial equators ; (he ' 
changes in the forms of the isogonal and isodynamic lines ; and 
the influence which, unquestionably, the configuration and ard- 
culatioD of the continents exert upou the slow or rapid march 
of these curves. He will, he considers, be ftxtunate if the 
isolated attempts of travellers, whose cause he has to plead, have 
contributed to vivify a species of reseanrh which must be the 
work of centuries, and which requires at onoe the co-operation 
of many observers, distributed in accordance with a well-digested 
plan, and a direction emanating from many great scientific 
centres of Europe ; this direction, however, not being for ever 
restricted by the same inatructioni, but varying them according 
to the progresfflve state of physical knowledge and the improve- 
ments which may have been made in instruments and the me- 
thods of observation. 

In bulging His Royal Highness the Prendent to communicate 
this letter to the Royal Society, the Baron de Humboldt 
^Bclaims any intention tA examimng which are the magnetic 
stations that at the present time deserve the pref««nce, and 
which local circumstances may admit of being established. It 
is sufficient that he has solicited the co-operation of the Royal 
Society to give new life to a useful undertaking in which he has 
for many years been engaged. Should the proposition meet with 
their concurrence, he begs that the Royal Sodety will enter into 
direct communicadon with the Royal Society of Gottingen, the 
Royal Institute (^France, and the Imperial Academy of Russia, 
to adopt the most proper measures to combine what is proposed 
to be esublisbed with what already exists ; and adds, that, per- 
haps, they would also previously concert upon the mode of 
publicatitHi of partial obaervauons and of mean results. 
. M. de Humboldt finally refers to the labours and accurate 
obsencjLUons of M. Gauss at the Observatory of Gdttingen. 
The nwthods, however, adopted by M. Gauss bang drouly 
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before ihe Bx^ai Society, ia a menoir which has been conmiu' 
nicsled by him, renders it umeceBaary here to enter into the 
explanation giv^i of them by M. de -Humboldt. He has re- 
ferred to thetn in order that those member* of the Royal Society 
vho have mostfdvsnced the study of terrestrial magnetism, an^ 
who ore acquainted with the localities of colonial eBtablishments, 
may take into consideration, whether, in the new stations to be 
^tablished, a bar of great weight fumislied with a mirror should 
be employed, or whether Gambey's needle should be used : hid 
wish u cHily to see the lines of magnetic stations extended, by 
whatever means the precinon of the observabons may be ^- 
taioed. 

M. de Humboldt concludes by beting His Royal Highness 
to excuse the extent of his ootnmuQication. He considered it 
would be advantageous to unite under a single pcnnt of view 
what has been done or prepared in different countries (owar^ 
attuning the object of great simultaneous operations for the dis- 
covery of the laws of terrestria} magnetism. 
. Having very fully laid before the Council the contents oX M. 
de HumboMfs letter, we have now to offer our opinion upon 
the subject it embraces. There can, we conuda:, be no quet-' 
tion of tbe importuice of the plan of observation which is here 
proposed for the investigation of the fJirnmafna of teirestrial' 
magnetisui, or of the prospect which such a plan holds out el- 
the ultimate discovery of the latrs by which those phenomena 
are ggvemed. Although the most stiiking of these phenomena 
have now been known for two centuries, ^though careful oboer- '. 
vatipna of them have within that period been mode, ud that still 
more care and atteetion have been bestowed upon those more 
recently discovered, yet the accessions to our knowledge, not 
cmly regarding the cause of the phenomena, but even with re- 
spect to the laws which connect tbem, bears a very small prcqnr^ 
tion to the mass of observations which have been made. This 
has arisen in a great measure, if not wholly, from the imperfec- 
tion of the data from which attempts have been made to draw 
. coQclu^ns. Whatever thcodes may hare been advanced in ex* 
plaoAlJoD of these phenomena, or attempts made Co connect them 
by empilical laws ; still, whenever comparieoos have beeti.insti- 
tuted between Htm results oT obaerv^on md su(Ji thccries or 
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)awa» it baa, io geneul, hgea doubtfiil whether the dracnpandes 
wbicli have heea found might not as justly be attributed to 
errors id the obaervatioiu, as to faUaciea in the theory or ii^ 
correctness in the lavg. Under these circumstances, the Royal 
Society, as a sodety for the promotion of natural knowledge, 
cannot but hail iritb satisfaction s proposition for carryuig on ob> 
ser%'at!onsofpbeiKHDena most interesting in their nature and moit 
obscure in their laws, in a manner that ^all not only give greater 
precision to the observations, hut at the same time render all the 
results strictly comparative. 

There are, however, other grounds on which such a proposd* 
iion as that made by M. de Humboldt should be most cordially 
received by the Royal Society. This society is here called upon, 
as a member of a great confederatioa. to co-operate with several 
other membera, already in active co.operatiQn, for the attainment 
of an object which ought to be common to all ; and to such a 
call the Royal Society can never be deaH Those who know 
beat what has been done by co-operation on a well-digested 
system, and what remains undone in many departments of science 
for the want of it, can best appreciate the benefite that would 
accrue to science by the adoption of the extensive plan of co- 
operatum advocated by M. de Humboldt. Independently of our 
acquiring a knowledge of the laws which govern the phenomena 
here proposed to be observed, we ought to look to the tSett 
which the adoption of such a plim may have on otlier branches 
of stnence. The example b«ng thus once set of extensive co- 
opetatioa in a ringle depntment of science, we may anticipate 
that it would be eagerly adopted in others, where, although our 
knowledge may be ia a much more advanced slate than it is re- 
garding the phcDODiena of terrestrial magnetism, still much re- 
mains to be accomplished, which can scarcely be effected by any 
other means. We might thus hppe to see the united efforts <^ 
all the scientific socuetiee in Europe directed to the prosecution 
(^ inquiry, in each department of science, according to the plan 
of co-operation best adapted for its development. 

We must now, after these remarks on the graeral bearing of 
M. de Humboldt's communicatitm, go somewhat into detail on 
pcunts connected with it. One pcnnt of view in which we con- 
wdcr the proposed |>)an.of gre^t importance, wad to which M^ 
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de HamboUt has not espreMijr refierred, is this ; — However 
defective cndinsrj dipping inatruowntB may be consdend to b^ 
there are flew penons who have had opportanities dtber of 
'""*^'"g obaervatiMis with the ordinary iDstniments for detennin- 
iog the variatim of the needle, or of comparing tbgae made bj 
others by the usual methods with such ixutrumetits, who will 
not admit that these instruments and methods are fully as de- 
fective— poaNbly much more so. Thus, however we may mul- 
tiply the points on the eanh*s surfiK:e at which such observatioas 
may be made, still great unootainty must always rest upoo such 
determinations cX these two important dements ; and id all cooi- 
pariwoB of such observadoos with laws, whether empiiical or 
deduced from theory, it will ever be doubtful whether the dis- 
cordances which may be found are due to ermrs of <4iservati(Hi, 
or are indicative vS the fallacy tX these laws. This source of 
uncertainty must, in a great measure, if not wholly, be obviated 
by obaervatimis made at fixed stations, with instruments of ai- 
milar conBtruction, whidi have been carrfully compared with 
each other. And we have no heutatioa in stating our ofnmtm 
that more would be done in determining the positions of the 
poles iA convergenue and of vertidty on the earth^s surface 
and other points moat imptutant towards the establishnent of 
any thing like a theory of terrestrial magnetism, by sinultaneoua 
obeervationB made at a few wdl-dioeen 6xed stations, than by 
an almost indefinite multifdication of observatioas by the ordi- 
nary methods. 

Thatamagoeticcbartthat should ctHrectly exhibit the several 
lines of equal variation, -ilumb(^t''s *' Isogonal Linea,^ would 
be of die greatest advantage to navigation, those who are best 
qualified to judge ore moRt ready to admit. If to these lines 
w«e added the isoclinal lines, or lines of equal dip, the value of 
such a chart would, for the purposes of navigaticn in particular^ 
be ^eady enhanced Whoever may be the magnitude ot the 
influence of the iron in a ship on its compass needle, the extent 
oi the deviation oi the horinntal needle due to that influence^ 
on any bearing of the ship's head, is a function (A that bearing 
«od of the dip of the needle at the place cf observalicm. The 
extent, therefore, of the horisontal deviations, in various bearings 
of the ship's bead, having be^ aaeataiDed at any port where 
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the dip of the needle is known, their extent at any other place, 
however distant, at which the dip is also known, may readily be 
calculated. Consequently, a chart which should correctly exhi- 
bit the isoclinal, in conjunction with the isogonal tines, would 
readily furnish the means of obtaining the correction to be ap- 
plied to the ship^s course by compass, both for the variation of 
the needle and for the deviation due to the ship^s influence upon 
its compass. Whatever charts of tbb description may have al- 
ready been constructed, and whatever materials may exist for 
the construction of more accurate ones, it is well known that 
great discrepancies exist among the data requisite for such con- 
structions. And it appears to us that such a careful inquiry 
into the whole of the phenomena of terrestrial magnetism as is 
proposed by M. de Humboldt, is the means best adapted to in- 
sure the accuracy which would be of such inestimable advantage 
in this most useful application of scientific knowledge. 

Although our views with regard to the stations proper to be 
selected for permanent magnetical observatories In general accord 
with those expressed by M. de Humboldt, we shall, we consider, 
be only conforming to his wishes, if we ptunt out those stations 
which, from particular circumstances of position, appear most 
desirable. We consider that it would be of the greatest ad- 
vantage if two or more permanent magnetical observatories were 
establi^ed in the high latitudes cff North America, on account 
of the prosimity of stations so situated at the northern magnetic 
poles of convergence and verticity, whether these poles are two 
different points, or one and the same ; indeed, continued obser- 
vations at such stations would go far to decide this question, high- 
ly important in a theoretical point of view. M. de Humboldt 
. has mentioned Quebec as a desirable station. To this place, and 
also to Montreal, we conceive that ao objection exists, of which 
possibly M . de Humbt^dt is not aware ; many of the houses in 
those ciUes are roofed with tinned iron. This objection may not, 
however, exist in some of the establishments in the vicinity of 
either of these cities. We consider that the most advantageous 
positions would be, one near the most northerly establishments 
in Hudson's Bay, and another at or near to Fort Resolution on 
Great Slave Lake. As, however, observers in such positions 
would be placed almost beyond the pale of civiUzatibn, we fear 
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that, for some time at least, it would be found quite impracti- 
cable to obtain regular observations at ^ese important stations. 
It would likewise be desirable that there ^ould be a station in 
Nova Scotia or Newfoundland ; the latter would be the prefer- 
able position. 

If the government of the United States were lo g ie th«r 
cordial co-operation to M. de Humboldt's plan, by the esta- 
blishment of three or more permanent magnetical observatories, 
in different longitudes, these, with what we may expect to be un- 
dertaken by Russia in the extreme north-west, and our own esta- 
blishments, would afford the means of obtaining a mass of more 
interesting magnetical observations than could perhaps be de- 
rived from any other portion of the earth's surface. 

M. de Humboldt mentions New Holland, Ceylon, the Mau> 
ritius, the Cape of Good Hope, St Helena, and a point on the 
east coast of South America, as desirable statioiis, and we fully 
concur in the propriety of the selection. Although Van Die- 
men's I^nd, from its greater proximity to the southern magne- 
tic pole, would be a more advantageous position for magnetical 
observations than Paramatta, yet the circumstance alone of there 
being an astronomical observatory established at Paramatta, 
renders it peculiarly adapted for a magnetical station. Possibly 
circumstances may hereafter admit of magnetical observations 
being also made at Hobart T«wn, in conformity with the gene- 
ral plan which may be adopted. 

The Island of AscensitHi, from its proximity to the magnetic 
equator, would possess peculiar advantiiges for a magnetical sta- 
tion ; but these must, in a great degree, be counterbalanced by 
the nature of its soil, which, being wholly volcanic, would exert 
ati influence on the needle that would render observations made 
tbere of a doubtful character ; indeed, the same objecdon ap- 
plies to St Helena and tnost of the islands of the Atlantic. Some 
recent observations, those of Lieut. Allen, R. N., in the expedi- 
tion up the Niger, would point to the Bight of Benin as a deur- 
able station ; but the insalubrity of the climate and other cir- 
cumstances prevent our recommending its adoption. 

M. de Humboldt has not referred to any station in our West 
Indian colonies, but we consider that circumstances point to Ja- 
maica as a sution where it is very desirable that accurate toag- 
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neiical observationi Bbould be made. It is generally <x»adered 
that the variation there has, for a very long period, undergone 
but Itttte change ; and, mi this account alone, it would be very 
desirable to ascertain, with precision, the amount of the variiu 
tion, so that hereafter the nature of the changes it may undergo 
may be accunUely determined Its position also, with reference 
to the magnetic equator, is one which would recommend it as « 
magnetical statioQ.* 

Although M. de Humboldt has not adverted to any other 
point besides Ceylon in our Indian possessions, yet do doubt he 
would, with us, consider it desirable that observatories should 
be established at di£fer«it pmnts on the continent of India ; and 
it appears to us that Calcutta and Agra are in pontioas well 
adapted for the purpose. As, however, there is an Astronooii- 
cal Observatory established at Madras, &ere would be greater 
facility in obtaining megnetical observatitms there than at [daces 
where no such establishment exuts. We feel assured that the 
JmsI India Company, which has shewn bo much zeal and Ube- 
rality in the promotion of scientific inquiry, and such a deore 
for the advancement of sdentific knowledge in the eztennve 
possessions under its controul* would afibrd its powerfiil assist- 
ance in the establishment of observatories for tbe investigation 
and determmation of the laws of phenomena intimately connect- 
ed with navigaticHi, and, consequoitly, with the ctHnmerdal 
prosp^ty of our country. 

We conader, also, that Gibraltar and some one of the Ionian 
Islands are very deurable stations for the establishment of p»- 
manent magnetical observatmiea ; and, to come nearer homei 
that such observatories should be established in the north of 
Scotland and in the west of Ireland. 

* Hr Pentland, who hu been appotnted Cotuul^leneral to tbe BepnUlc 
of BdUvIs, hsvliig, dace tbe Buron de Hunibaldt*a letter was referred to u«, 
offerod his earnest co-opeTBtlvn Id the olgects coutemplftted In that letter, w* 
cannot hesitate, now that this haa been communicated to us, to recommend 
that an offer ao liberal ^ould be made av^Iable to science. If accurate niag< 
netlcal observations were made at some staUon on the elevated table-land of 
Mexico, end dmultuieously at another not vary distant station, nearlj at tbe 
level of tbe ^ea, ire consider that they would determine polota reletivs to the 
infiuence ot' elevation on tbe diurnal variation, the dip and inteniiCj, respect- 
ing which our Infomatlon la at present, to tt,j the least, exUemel/ defideDti 
T « 
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M. de Humboldt adverts to another very interesting class of 
niRgnetical observations, those in the mines of Freyberg. Tbe 
mines of Cornwall from their great depth, some being ISOO feet 
below the level of tbe sea, are peculiarly well adapted for ob8er> 
vations of this description ; and, from the spirit with which phi- 
losophical inquiry has been carried on in that part of England, 
we do not anticipate that much difficulty would occur in the 
establishment of a magnetical station in one of these mines. 

Having enumerated the stations which by their posiuon ap- 
pear best adapted to fumidi valuable results, and having hke- 
wise pointed out the facilities which some affi>rd tw the execu- 
tion of this plan of observatitHi, immediately diat the nature of 
the instruments to be employed has been determined upon, and 
that such instruments can be provided, it may be proper to ad- 
vert to stations where, although the same facilities do not exist, 
we consider that zealous and able observers might be obtained 
without much difficulty. We conceive that such is the case in 
Newfoundland, in Canada, at Halifax, Gibraltar, in the Ionian 
Islands, at St Helena, and Ceylon ; and we have authority for 
stating that thare would be no difficulty in obtuning observers, 
in the Mauritius, and even at the Colony on the Swan River, 
tbe latter bang a most desirable station. We have not alluded 
to the observatory at the Cape of Good Hope ; if, however, no 
sudi establishment existed, the presence of Sir John Herschel 
would ensure co.operation there, in any plan calculated to ad- 
vance scientific knowledge. Thus, altogether, there might be 
formed a most extensive spread of stations, in which tbe princi* 
pal expense would conrist in the purchase of the requisite instru- 
ments ; and tbe means of establishing stations where the same 
fadlities do not exist might afterwards be taken into conddera- 
ti<Mi. As it would be necessary that, at all the staticms, ob- 
servations of the barometer, thermometer, and of atmospheric 
phenomena, should be made dmultaneously with the magnetical 
observations, these would altogether form a mass of valuable 
mete(M-ol(^cal information which it would be scarcely possible 
to Cf^lect by any other means. 
' There is one point in M. de Humboldt's communication on 
which we have not yet touched : the nature of tbe instruments 
best calculated to attain the objects in view by the establishment 
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of magnettcal obBervatoiies. This is a Rubject on which it will 
be most proper to enter fully when their eBUblishment ha&lieeD 
determined upon ; and we wQuld recomm^id that that the Com- 
mittee should be appointed to investigate the subject, and Uiat 
this Coramittee should report to the Councul of the Royal So- 
ciety what instruments they coo«der it would be most advisabU 
to adt^t at alt the stauons, and, at the same time, give in an 
estimate of the expense that must be incurred for one complete 
set of such instruments. We may, however, in the mean time, 
ofi^r a remark on one apparatus referred to by M. de Humboldt, 
that of M. Gauss. However well we may con»der this appara- 
tus to be adapted for the determination of the course of the re- 
gular diurnal variation, yet we apprehend that the great weight 
of the needles employed would prevent their recording the sud- 
den and extraordinary changes in the directjon of the magnetic 
forces, which are, probably, due to atmospheric changes. Ano- 
ther, and we conceive a very serious objection to this apparatus 
is, that bars of the magnitude employed must have an influence 
so widely extended, that there would be great risk of the inter- 
ference of one of these heavy needles with the direction of an- 
other, especially in places wh«% the horizontal directive force is 
greatly dimini^ed, unless the rooms for observation were placed 
at inconvenient distances from each other. 

By referring to M, de Humboldt^s letter, it will be seen that 
the plan of observation so comprehensively conceived by him, 
has been most powerfully and liberally patronized by the Govern- 
ments of France, of Prussia, of Hanover, of Denmark, and of 
Russia : indeed, it is quite manifest that a plan bo exten«ve in 
its nature must be far beyond the means of individuals, and even 
of scientific societies unaided by the governments under which 
they flourish. To suppose, even without the example thus held 
out, that the Government of this, the first maritime and com- 
mercial nation of the globe, should heutate to patronize an un- 
dertaking, which, independently of the accessions it must bring 
to Science, is intimately connected with navigation, would imply 
that our Governmeot is not alive either to the interests ot to 
the scientific character of the country, and would show that we 
had little attended to the history, even in our times, of scientific 
research, which has been so liberally promoted by the Govem- 
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ment Altfaougfa the inTestigation of the pheDomena of teires- 
triftl magnedam was not the primary object of the expeditioiu 
whkfa hare now, almoat uninterruptedly^ for twenty years been 
fitted out by CtoTemment, — another of which, and one of the 
hi^^est interest, is on the pnnt of departuft, — yet a greater ac- 
cesaon of observaUouB of those phenomena has been derived frinn 
these expeditions than itom any other source in the same periods 
We theref<»e feel assured that, when it shall have been repre- 
sented to the Qovemment, that the plan of observation advocated 
by the BaroD de Humboldt is eminently emulated to advance 
our knowledge of the laws which govero.some of the most inte- 
resting phenomena in physical sdence ; that it appears to be per- 
haps the only one by which we can hope ultimately to discover the 
cause of these phenomena ( and that, fnun it, results highly im- 
portant to navigaticm may be anticipated ; the patronage to 
tbe undertaking which is so essential to its prosecution will be 
most readily accorded. We beg, therefore, most respectfully, 
but at the same time most earnestly, to recommend to His Royal 
Highness tbe President, and to tbe Council, that such a repre- 
smtatton be made to the Goverament, in order that means may 
be ensured fat the establishmml, in the first instancy of magne- 
tical observatories in those places which, from local or other 
causes, afford the greatest facilities iar the early commencement 
of thne obsovaticxis. 

1. HDNTEE (^LaiBTIK. 
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On ihs Organixed Bodiesjbwid in the Seminal Fluid of Aninutis, 
and their analogy to the Pollen qf Plants. By 6. R. 

^BEVISAMUS.* 

7hb following interesting paper is taken from the fifth volume 
of Tiedemann and TreviraouB*s Physiolc^ical Journal. Like 
every thing coming from its illustrious author, it bears abun- 
dant marks of accurate observation and deep r^ectioa < and we 

• We are indebted fi)i this importuit psperto tbelhAliii JounMlc£U«o 
dlcdSdence. 
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have very little doubt that Treviranm will ultimately succeed 
in establishing the very curious and remarkable amilc^y which 
he has been the first to observe and investigate. 

" Although the beings termed seminal animalcules, have been 
frequently made the subject of observation for the last hundred 
and fifty years, the questioa as to their peculiar nature has ne- 
ver yet been satisfactorily answered. Since the abandonment of 
the opinions of Leeuwenhoek, who maintained that they were 
the germs of the embryos, they have been generally looked upon 
as belonging to that dass of animals which are generated in all 
infarions of organized substances. To the latter, it is true, they 
bear an external resemblance. But even in the case of infusory 
animalcules, our knowledge of all the individuals of this deno- 
mination is not sufficiently accurate to authorize us to place the 
whole in one and the same class. Ehrenbei^ discovered in many 
of these animals a more complicated internal structure than had 
been previously assigned to them : in many, for instance, he 
found a real mouth and intestinal can^. But many of them 
appeared, even under the best magnifying glasses, not m(H« per- 
fect in their interior than various hydatids and other secondary 
products of the formative organic powers. Among the latter 
products, the most noted are generally observed as excrescences 
from solid parts, l^and without any manifestations of motion. 
This, however, is not always the case. In man and other ani- 
mals, hydatkb are occa«onally generated, which contain only a 
watery fluid enclosed in a vesicular membrane, and which have 
no connexion either with each other, or with the walla of the ca- 
vity in which they lie. Similar formations may be also very 
naturally prodaced in fluids ntuated in the interior or on the 
surface of organized bodies, may 'grow by the absorption of cer- 
tain constituents of these fiuids, and in consequence of the at- 
traction they have towards some, and the repulsion towards 
other particles of matter, may be capable of exhibiting motions. 
Beings of this description cannot be ranged in the same division 
with the true infusory animalculep. Those which are met with 
in animal or vegetable secretions may form important constitu- 
ents of the same, and contain a substance which may have a 
principal share in the functions of these fluids. Among beings 
of this kind we may, perhaps, place the seminal animalcula. 
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These inmates of the fructifying animal secreticoi have been 
for a considerable time the subject of my observations. I have 
already made known in some of my earlier publications, two 
of the resulu obtained by my investigations : the accuracy of 
these results I have repeatedly tested within the last few years, 
whenever I had an opportunity of procuring fresh semen ftom 
animals recently lulled, and I have found thean verified in every 
instance. One of these is, HuU the motions ofthete bodies occur 
either toleh/ in the sendnaljiuid i^ ammcda in heat; or that 
thof are observed to be muck more lively during the period of 
heat than at am/ other time. The physiologist may easily sa- 
tisfy himself as to the truth of this assertion, by examining 
the semen of moles, &ogs, and fishes, during the season of co- 
pulation, and beyond that period. During the former, the se- 
men is full of organized parts, which exhibit a lively motion 
through each other. After the period of copulation id over, 
we cannot discover any vital movement. In moles, whose tes- 
ticles and seminal vesicles I examined about the last days of 
July, I could not discover any semen ; and the few drops of 
fluid which I obtained from those parts, exhibited no trace of 
seminal animalcules, or of motion. Many similar observations 
had been previously made by BuSbn, Daubenton, and Need- 
ham, without attempting to draw firom- this fact the deductions 
which it affords. From being unacquainted with, or from not 
having observed this influence of heat on the ccnstitution of 
semen, physiologists have occasionally denied the existence of 
seminal animalcules in the semen^of many animals ; in whi$;h, 
however, they are undoubtedly present during the season of 
heat. Thus, Frevost and Dumas state, in one of their earlier 
essays, that these animals are not contained in the seminal fluid 
of fishes. In a later pubbcation, M. Frevost mendons that be 
had found them in the semen of the MuUus gobh, biit does 
not give any explanation as to the cause of the discrepance be- 
tween this and his former experiments ; — a discrepance which 
can only be attributed to the difference of the seasons at which 
he made the seminal fluid the subject of his observations. 
I examined the semen of various insects during many sum- 
mers, without finding in it, except very rarely, any parts exhi- 
biting traces of motion. As my examinations had been made 
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during the paiiing-Beosoii of these Miimals, this result appeared 
to me at first estiemely remarkable. Dissection afterwards re- 
vealed the cause of this appanmt ancHnaly. Among animala 
of this kind, vhoee lives last only for a angle summer, and 
particularly among butterflies, it by no means happens that all 
individuals possess the power of procreation. This is most 
strikingly seen in the females, many of which, even in autumn, 
have ovaries containing immature ova. Still the motions ob- 
servable in the seminal fluid of invertebrate am'mals are never 
so lively as those observed in the semen of the vntebrate. 
Had I not occasionally seen, in the case of the former, these 
organized bodies change their fbrms by evident contractions 
and extendons, I should certainly think they were without any 
motion dependent on internal causes. I have observed these 
changes of form particularly in the organised parts of the male 
semen of the Cantharit Hvida, which I had killed during co- 
pulation, and then immediately opened. This observation of 
mine on the microscopic bodies observed in semen, is sup- 
ported by the observations made by earlier writers, — that the 
semen of very young, of very old, and of hybrid animals, as, 
for instance, the mule, does not contain any seminal animal* 
cules. 

"The second of my observations is, that aUhough the orga- 
nixed porta of semen possess a proper motion, ikey are also car- 
ried onvtards by currents which takeplacein the jiuid portion of 
the semen. The same observation was also mode before me by 
Von Gleichen, but did not attract auy notice, notwithstanding 
its strong claims to attention. This nx^ion occurs only at the 
period of heat. T have seen the most striking examjdea of it in 
the semen of frogs, which I had opened shortly after awaking 
from the state of hybnniation. It is consequently not entirely 
peculiar to the seminal fluid of warm-blooded animals, in which 
it was noticed by Von Gleichen. It exhibits itself hut feebly in 
undiluted semen ; this, however, arises from the viscid nature 
of that fluid. Still the seminal animalcules manifest eveu in 
feeble motions, but the latter become exceedingly ensrgetic 
the moment a small quantity of water is added to a drop of se- 
men placed on the pdrte-ot^^ of the microscope ; th^ continue, 
however, only a sh<»-t time. 
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" To these earlier obserratioDS I can now only add a third, 
which appears to me deserving of attention. I think I have dis- 
covered that Ute organized parts of semen are not in realittf ani- 
mals, but bodies analt^^Ms to the pollen ^plants ^ that these bo- 
dieajbrm on the internal surface of the vessels engaged in ^ 
secretion of the seminal Jluid \ tltat in many animals ikof are 
Jitrnisked with peduncles ; thai J&r peduncles tkey have the fila- 
ments of a layer of extremely delicate /ibres with which the sur- 
face qft/te secreting vessels is covered ; that at the period of their 
rnaiurity iftey detach themselves Jrom these surfaces, sometimes 
wit/t and sometimes reititout the peduncles ; that they appear to 
contain the proper frvciAJi^ing matter, ajid that tn some animals 
they discharge their contents within the testicle, and in others not 
until they liave escaped Jrom that organ. The facts on which 
these propositions are based have been veriRed only in animals of 
the lower classes ; but all circumstances lead to the conclusion, 
that they are equally true with reference to man and the higher 
animals. 

" It is well known that at the posterior end of the abdominal 
cavity in snails, and connected with the liver, there is a gland 
arniposed of roundish sacculi, and from which a winding dnct 
extends to the uterus. In a former essay I have termed thi> 
gland the racemiform organ, and expressed my su^ictcms that 
it was a testicle as well as an ovary. I subsequently, however, 
found in the organ which I termed the mat^nital gland, and o{ 
the peculiar function of which T was then uncertain, bodies 
which had the appearance of ova. I therefore look upon the ra- 
cemiform organ at present as the testicle, and the maternal 
gland as the ovary; and for the future I shall understand the 
former under the name of the testicle. Through the excretory 
duct of this testicle, a thick milk-white secretion flows, which, 
whea examined by a glass capable of magnifying three hundred 
diameters, is observed to contain long hair-like fibres, which 
contract into serpentine folds on the addition of water, and also 
bodies having the appearance of round discs, conasting of 
very minute vesicles enveloped in a common external cover- 
ing, and about 0,02 of a milhmeter in diameter. I shall call 
these bodies for the future by the name of discs, in order to 
distinguish them from the vesicles they contain, altbough { 
cannot say whether they are in all cases actually flatten-, 
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ed on both sides. The vedcles form within them a round 
mass, vhich is often smaller than the space enclosed by the 
external membrane. Under such circumstances, the discs ap- 
pear as if surrounded by a transparent ring, which encoou 
passes a circular space covered with minute globules lying 
dose together. The sacculi of the testicle are also filled with 
a whitish secretion, more fluid in general than the former, 
and in which the peduncles or filaments, before described, are 
seen swimming; it also contains a much larger quantity of 
discs. The discs are partly attached to the filaments, and part- 
ly separated from them. On examining more closely the latter 
fluid, and the sacculi in which it is contained, the following cir- 
cumstances are observed :— The filaments at their origin lie pa- 
rallel and close together, and form a species of fibrous mem* 
brane, which covers the internal surface of the sacculi before 
mentioned. The ends of the filaments project into the fluid, 
and form an annulus which encloses a disk. The fibres gradu- 
ally separate from the surrounding parts, and the discs from 
them. The ends of those which have lost th^ discs bend back* 
wards, and twist thems^veB in a spiral form round their Own 
stems. These, as well as the filaments, escape with the secre- 
tion of the testicle into the excretory duct. But as the number 
of discs found in the latter is much smaller than in the testicle, 
and yet there is no accumulation of discs observed in the tes- 
ticle, we are obliged to conclude that they discbarge their con- 
tents in their passage into tlie excretory duct, and that their 
external covering is then dissolved. 

" These observations were made chiefly on the Limax ater 
and HeUx nemoralis. It the seminal fluid <^ these animals be 
examined at different periods of the year, the proportion of the 
discs to the vesicles and peduncles is found to difi!er very much 
on many occasions. Sometimes one pn'ceives only a few quite 
transparent discs ; but, on the other hand, k great many vesi- 
cles and peduncles separated from their discs ; at other times, 
tmly a few vesicles are observable, but we see a great many 
discs filled with a dark matter, parUy resting on their pedun- 
cles, partly detached from them. Occaaonally, one can see 
nothing but vesicles and peduncles without discs. Thus, in 
two wood-snails which I opened cm the l.'lth of May, tiie oi^& 
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nized parts of the seminal fluid, magnified three hundred titnes, 
presented the foUoving appearances :— A dn^ of the secretion 
of the testicle, diluted with water, was observed to contain 
merely discs and vesicles. The discs were quite empty, and 
the vesicles appeared like points. A drop of the secretion 
found in tiie excretory duct of the testicle, when submitted to 
the same process, presented very different phenomena ; it con- 
tained only peduncles, which had separated from the discs, and 
of which the ends wa% disengaged and hent back towards their 
stems. On the other hand, in a wood-snail which I examined 
on the 1st June, neither the secretion of the testicle, nor that 
found in its excretory duct, contwned any discs, but merely 
peduncles and vesicles, the former only in the secretion of the 
testicle, the latter in the secretion found in the excretory duct. 
In other respects, both the fluids are white and opaque, and 
the latter is generally thicker than the former ; but in this in- 
stance the first was of a milky appearance, the latter dear and 
semitransparent. The causes of these diflerences can depend 
only on the circumstance that the discs separate from their pe- 
duncles, sometimes at an earlier, sometimes at a later period, 
and at one time expel the vedcles contained within ihem in the 
testicle, at another time not until they have got into the excre- 
tory duct 

" In the sacculi of the dew-worm, which lie between the ova- 
ries at their base, opening into the excretory ducts of the lat- 
ter, and containing a Uiick yellowish secretion, I have also 
discovered long filaments of this description, contracting into a 
serpentine form when the secretion is mixed with water, and 
resembling those met with in the Limax ater and Helix nemo- 
ridis. In this animal also, they cover the inner surface of the 
sacculi in layers, like tufts of hair. The seminal secretion, how- 
ever, only contains globules of a smaller size unconnected with 
the filaments, and which I have always found devoid of motion. 
On the other hand, in the secretion of four sacculi which lie at 
both sides of the ovaries, I observed very fine streaks and glo- 
bules, in both of which lively and continued motions occurred 
on adding water to the secretion^ 

*' In the medicinal leech {Hirudo meScinaiit)^ and the horse- 
leech (_Hirud6 gulo)f the fructifying secretion is found in two or- 
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gans composed of smsll twisted cul<de-sacB, situated at each ride 
of ihe reservoir of the penis. These organs were formerly re- 
garded as a kind of epididymis, or as seminal vesicles. The se- 
cretion is full of bodies, which conrist of small vesicles, having 
an irreg;ular form, and exhibiting only very slow motions. Be- 
tween these, short and tolerably thick peduncles are seen, instead 
of long thin fihimente. 

" The animals referred to in the for^^ing observations are 
hermaphrodites ; and it may certainly be urged, that the results 
obtained from an examination of the productive secretion, which 
in them is the male semen, do not authorise us to draw any di- 
rect conclusions with reference to the seminal fluid of these ani- • 
mals, among whidi the different parts of generation are possess- 
ed by different individuals. But the observations which I have 
made on the organized parts of the semen of winged insecta, 
agree very closely with what I have discovered in snails. I 
made these observations chiefly on the CaniharU lirnda, which 
pairs through the whole month of July, and can be collected in 
great numbers. This beetle has two testicles, each of which is 
composed of an extremely delicate vessel, covered with brownisb- 
red vesicles, and emptying itself into a muscular seminal reser- 
voir. Viewed through a glass of a magnifying power of SOO, 
round figures are seen on the internal surface of the secreting 
vessel ; and, on tearing the latter, a whitish fluid escapes, which 
contains round disciform bodies, along with a mass of very mi- 
nute vesicles. These discs bear a strong resemblance to those 
found in the secretion of the testicles in snails ; but they are 
smaller, being only 0,006 of a millimetre in diameter. Many of 
them possess, like those of the snail, a border conusling of a 
muiBpAr^it ring, and a filamentary attachment, which, however, 
is shorter and not so rigid as that found in connection with the 
discs observed in the seminal fluid of smuts. Their internal 
composition cannot be distinctly ascertained, even with the as- 
ristance of a glass cap^le of magnifying about 500 times. They 
move but slowly ; tbey change their forms, however, from time 
to time by contractions, and occa^onally turn round in such a 
mannm* as to exhibit their small sides, on which they appear of 
a lenticular shape. On detached portions of the secreting ves- 
sel they are sometimes seen in congregated masses, resting on 
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their fiUTtHni attachments like whorb on their peduncles. The 
minute vesicles above mentioned can be regarded only as the 
contents of the discs, part of which have burst. They lie be- 
tween the discs, and seem to be the contents of those which have 
emptied themselves. 

" In females of this spedes of cantharis, which I killed du- 
ring copulation, a large quantity of clear fluid gushed out when 
the abdomen was opened. This fluid coagulated into a gela- 
tinous mass in water. From the vagina I obtained a whitish 
secretion, which contained the same vesicles found in the vicinity 
of the discs in the seminal fluid of the mde, but no discs. On 
mixing this secreUon with water, weak currents were observed, 
which appeared to be independent of any mechanical cause. 

" I have found much larger discs, and bearing a closer resem- 
blance to those observed in snails, about the end of May, in the 
secretion of the seminal vessels of the May beetle, althou^ not 
caught during the time of pairing. Some of them were sorw 
rounded by a small annulus like those of the snail, and full of 
dark molecules in the anterior. Some of them had a vesicular 
nucleus in the centre. Between them lay scattered particles, 
which appeared to be fragments of the lining membrane of the 
secreting vessels, and from which short strtught filaments pro- 
jected. 

" I also found, on the 9th of August, in the round testide (^ 
the Papilio Brassic^ which is covered with a brown pellicle, tufts 
of hair-like filaments, and discs exactly resembling those ob- 
served in the secretion of the testicle in snails. The filaments, 
however, were finer, and the discs somewhat smaller than those 
of the latter. No trace of motion could be seen in tbem. The 
testicle of a Papilio lo, which I opened on the 6th of At^^m^ 
contained a greyish secretion, in which I found discs, and vea- 
cles exhibiting a alow motion like the nudecules of Brown. Mos 
of the discs had discharged their contents, and cont^ed only a 
small nucleus, which in many of them appeared like a mere 
point. The vesicles also looked only like dark piunts when taag^ 
nifled three hundred times. 

" If these observations of mine be compared with the descrip* 
tion and plates which Von Gleichen, the most accurate of modero 
observers in this department, has given of the organized parts c^ 

Dig lizedoy Google 



^ Suninal Fluid of JnimaU. 389 

the seminal fluid of man, the dog, sgs, horse, bull, goat, hare, 
aod frog, a partial difierence of form will certainly be observed 
between the latter and those which I have discovered in the in- 
vertebrate animals already mentioned ; in other respects, how- 
ever, the former as wdl as the latter are furnished with pedun- 
cles, from which they detach themselves on the admixture of 
water with the semen, and tliey do not possess sueh an internal 
orgimization as would authorize us to place them in the class of 
self-existent animals. The organized parts in the semen of the 
fish differ still more widely from the organized products found 
in the seminal fluid of the invertebrate animals. These have 
always appeared to me nicely as simple non-pedunculated ve- 
sicles, from 0,0011 to 0,1600 of a millimeter in diameter. In 
undiluted semen, they often lie so close togeth^ that they can- 
not be distinguished from each other. In this instance, the ve- 
ncles which constitute the most important part of the semen, 
which in all the other classes of animals are combined together 
in masses covered by a common int^ument, and escape singly 
from this envelope only at a certain period, appear to have been 
cont^ned in the fluid portion of the seiqen from the very com- 
mencement 

" Hitherto, the motions exhibited by the organized parts of 
intle semen, have been looked upon as analogous to those of the 
true infuscffy animalcules. From these, however, they difl^er 
very much. The infusory animalcules, it is true, exhibit con- 
tinued motions ,- but from time to time they pause, in general, 
however, only for a moment, for the purp(»e of taking nutri- 
ment. But we never observe these interruptions of motion from 
internal causes in the bodies found in the semen. Those met 
with in the semen of the ferse and birds, swing back and for- 
wards like a lifeless pendulum, as long as tbey remain attached 
to their peduncles. When detached, they range continually over 
the field of the microscope, without stopping anywhere. The 
long peduncles of the discs, in the seminal fluid of the snail, 
twist and bend themselves ; still, merely in the same way as dead 
elasuc filaments, which attract water, which pass from a state of 
dryness to a state of moisture, and vice versa. The motions of 
the vesicles in the semen of fishes resemble the molecular mo- 
tion described by Brown, except that in matured semen it is 
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much more lively than in the atoms oP lifeless bodies. In the 

sentiaal fluid of a bream, which I examined in May, I saw these 

veucles attract and repel each other, on dUuting the semen with 

water. 

" From the observations which I have now communicated, 
the reader wHl not fail to rect^ise a strong analogy between 
the organized parts of animal semen and the pollen of pluits. 
The latter, just like the former, is composed of an aggregate of 
ve^cles surrounded by a common integument, and containing 
the proper fructifying matter ; and which, when moistened by 
the fluid that exudes from the stigma and nectaries at the penod 
of their maturity, quit thar investment. The pollen globules 
of many plants, particularly in the unripe state, are so like the 
bodies found in the seminal fluid of the snail, that any one who 
saw one or the other under the microscope, without knowing 
whence they were taken, could not say whether they were of 
animal or v^table origin. I found this resemblance to the 
bodies already described among others in the unripe pollen of 
the larch. 

" On the other hand, there are uodoubtedly points of disnrai- 
larity between the organized parts of animal and vegetable 
semen. The differences, however, are unimportant. In the 
first place, there is an absence of all motion in the pollen. We 
have seen, however, that, in the seminal fluid of many of the 
lower animals, only feeble motions are observable. Again, the 
globules of pc^en are without peduncles. Although Tuqnn 
and Decandolle suspected that they were always connected to 
the anthers by filaments during the first stage of their fomift- 
tion, and although, in the Clarkia pulchella, I have myself found 
many of them attached to filaments which proceeded from tbe 
fibrous coats of the anther, stili, I have not been able to discover 
a GonnexioQ of this kind in any other plant which I examined, 
even during the first stage of the origin of these globules. I dis- 
sected tbe rudiments of the following year's flowers of a Daphne 
Mezereon in the middle of October. The anthers had, even 
then, a yellow colour, and had nearly attained their full size. 
The pollen globules conuined wirfiin them lay in a yellow firm 
matter, but were almost d^tute of colour. From thdr trans- 
parency, I was able to distinguish in them the external intega- 
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in«it, wbich conBUted of cells arranged io a TeticuUr manner. 
Thra« was no trace of peduncles to be seen in tlmn. I also 
found the anthers of the female flowers of |the bitzel filled with 
pollen globules as early as the commencement of October. Tb^r 
contents consisted of a semitransparent uniform substance, lying 
in a fluid matter, and having no cfHinection at any point with 
the walls of the anther. But although, in the animal kingdian, 
the connection of the seminal corpuscles with the internal sur- 
face of the testicle is very frequently by means of a peduncle, 
still, this mode of connexion, even in them, is not so universal 
that we should look upon it as something essential. 

" The pollen globules of plants do not s\nm in a fluid while 
they remain in the anthers. The semen of animals also is ori- 
ginally composed almost entirely of organized parts, which are 
conttuned in a quantity of mucus, small in proportion to their 
mass. It is chiefly in its transit through the excretory ducts, 
that it is diluted by the fluids wbich are mixed with it in these 
canals. Fluids of this description are also efl'used on vegetable 
semen. In many plants the stigma secretes a watery substance, 
causing the pollen globules which lie on it to open. In others, 
a conuderable quantity of this kind of fluid is secreted by the 
nectaries ; while from the stigma a viscid juice exudes in smaller 
quantity. The latter occurs in the Iris tribe and the Asclepiadese. 

** In what way the seminal bodies of animals discharge their 
contents, has not yet been observed. It is tiot probable that the 
same occurrence takes place in them as in the pollen globules of 
many plants, viz. the escape of their contents from the investing 
membrane in the form of a long filiform cylinder. I have, how- 
ever, observed this mode of exit only in a small number of plants. 
The reason why the matter contained in the pollen globules of 
such plants b discharged in this way is, because it is envel{^>ed 
in a considerable mass of viscid mucus, which, when forced 
through a narrow opening in the membrane, by the contraction 
of the external coat of the globule, is drawn out into a filament 
I have never found it, like an offshoot, proceeding from the 
globule, a point of view in which the filament has been regarded 
by A. Brongniart and Amid. Neither have I been able to con- 
vince myself of the truth of an opinion advanced by these and 
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other phytologhts, that these pretended oJMiootB from the pot- 
)ea globules penetrate through the stigma and style ioto the 
ovary, notwithstandiug the great importance I attribute to other 
observations of many d these natuntlistB. 

" The following are the results of the numerous investiga- 
tions which I have made on this phenomenon for the last three 
years :— As soon as the pollen globules have discharged their 
contents upon the stigma, and fructification is accomplished, the 
papillie of the stigma begin to separate from each other. The 
pspitlffi are terminated by a bundle of long capillary fibre^ 
passing from the ovary through the style to reach the stigma. 
These fibres are always accompanied by elongated cylindrical 
celts, and usually, but not in the grasses, by spiral vessels ; and 
are distinguished from the sap fibres by thar greater length and 
delicacy. Frequently, the ends of the filaments which proceed 
hem the pollen globules are attached to the ends of these capil- 
lary fibres, between the papilUe of the stigma, in such a manner, 
that the filaments seem to be continued into the fibres ; and the 
connexion appears to be the principal cause which has given rise to 
the opinion already noticed. But we find many filaments connect- 
ed mth the pafnlis by means of the viscid secretion of the stigma, 
as well as with the fibres. This viKid secretion also frequent- 
ly contracts, particularly on the withering stigma, into long thin 
filaments, which swell up in water. Many of the fibres become 
distended at this period, and contain a dark matter, frequently 
connected with the pollen globules, and resembling the substance 
found in the latter. But I have observed a similar distention in 
the fibres of the style, and a similar substance in these fibres, as 
well as in the cells of the style and stigma of flowers that had 
not been fructified. 

" Another circumstance also which may, and very probably 
has given rise to deception in this matter, is this : in some 
plants the papillte of the stigma are of a globular shape, and 
immediately connected with the fibres before described. In 
others we find, under the cells of which the stigma is composed, 
globular cells, in whidi the fibres of the style terminate. The 
former is the case in the Hypericum perforatum, the latter in 
the Cypripedium calceolus. When the stigma and style in these 
plants have dropped off, the round rell^, with the fibres attached 
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to them, might be mistaken for globules of pollen, with their 
offshoots forcing ^eir way through the style. 

" To illustrate these remarks, I communicate here some de- 
tached observations on the state in which I found the stigma, 
style, and pollen of difierent plants after the parts of the flower 
had withered, in cases where fructification had been accom-' 
plished, and where this process had not taken place. What I 
shall 'say with respect to the Iris pseudacorus will, at the same 
Ume, serve to determine vuxee accurately the mode of fructifica- 
tion in these plants, and to rectify the earlier observations which 
I made on this p<Hotio vol. 11. sect. S, of my work on the Phe- 
BtxBena and Laws ctf Ot^anic Life. 

" Treviranus then proceeds to describe the phenomena of 
fructification in the Hemerocallis flava, Iris pseudacorus, Cypri- 
pedium calceolus, Tellima grandiflora, and Hypericum perfo- 
ratum ; and concludes by observing, that the last result of his 
comparison of animal and vegetable semen is, that externally 
there is no essential difTerence between them. He thinks, there- 
fore, that the term, * animal pollen,' would be a more appro- 
priate name for the organised parts of ammal semen than the 
appellation seminal animalcula, by which they have been 
hitherto deugnated." 

In two papers on the same subject in Muller's Arcbiv fiir 
Anatomic et Physiologie, No. iii. and iv., by Professor Wagner 
and Dr Rudolphi, the statements do not exactly correspond with' 
those of Treviranus. Professor Wagner describes the semen of 
the Emeriza citronella as an homogeneouH fluid, containing two 
sorts of bodie3,^r^, linear or hare-shaped bodies, haviog one of 
their ends twisted spirally like a corkscrew; and, secondhf, glo- 
bules of various sizes, and vesicles containing granular globules. 
The first kind of bodies, which he regards as the true seminal 
animalcules, are generally found io the seminal fluid of the tes- 
ticle, collected in bundles, and enclosed in a delicate sac, one 
end of which gradually disappears, and some time afterwards the' 
other end bursts, leaving the linear bodies wifhout any envelope. 
In the vas deferens, these bodies are inostly seen in close tangled 
masses, intermixed with the smaller kind of globules. Here 
also, according to Professor Wagner, they exhibit very remark- 
able vibratory movements, although he could not discover any 
trace qf vital motion in them while in the testicle. , CtOOqIc 
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In Dr Buddpbi's account of the Bperoaatpzoa of the Paludina 
Tivipara, we find two kinds of animalcules deacnbed. First, 
worm-shaped, transpareDt bodies, one end of which terminates 
i|i B point; the other ia furnished with a tuft of delicate fibres. 
The movements of these bodies, which are very active within the 
testicle, are nscillatorj or undulating ; but they appear to be in- 
capable of iocomoticHi. Secondly, linear or hair-shaped bodies, 
with spiral ends, very like those described by Professor Wag- 
ner, and exhibiting a peculiar vibratory motion within the tes- 
ticle as well OS in the raa deferens. Both these bodies, when 
mixed with water, exhibit alterations in shape, which consist, 
according to Dr Rudolphi, in the sudden appearance of vendee 
and perforationsi or loops, at some certain part of the body. The 
glt^ules, or veucles, he represents as occurring in different 
forms, and under different circumstances. Sometimes they are 
in aggregated masses without peduncles ; frequently they are 
seen collected in clusters with their peduncles attached to a tena- 
cious mass. In other instances they are elongated, and present 
an anterior delicate peduncle in addition to that which attaches 
them, to the common tufi. 

On the whole, however, these observers do not differ much 
from Treviranus ; nor does there appear any thing in their de- 
scriptions calculated to invalidate his statements. The tufts of 
Treviranus ore describe^ both by Wagner and Rudolph, with 
this. exception, that they have not taken any notice of their ad- 
heaon to the sides of the secreting vessel. Professor Wagner 
describes these tufts as originally enclosed in a membranous 
vesicle. This, however, has not been noticed by any other ob- 
server, and very probably depended on an optical illusion. It 
will be perceived that Wagner corresponds very closely with 
Treviranus in his account of the globular bodies ; and I may add, 
that in the figures of these bodies, as delineated in their plates, 
there is a very remarkable similitude. There are also very <^ 
viouB points of resemblance between the descriptions of the pe- 
dunculated veucles ' given by Rudolph and Treviranus. It 
would appear that the chief sources of difference are referable to 
the means of examination employed, and to the existence of pre- 
conceived opinions. The instruments used by Dr Rudolph and 
Professor Wagner seem to be greatly inferior in poww to those. 
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employed by TreriranuB; Again, the two fortner regatd the 
linear or hair-shaped bodies alooe as the true seminal anhnalcu* 
la ; while Treviraaus looks upon them as probably nothiog more 
than mere peduncles or fibres of attachment for the ve«cle«t 
which £ontiun the most important and essentia ct»ntituent of 
the seminal fluid. 

The seminal animalcula were 6r8t observed in the early part 
of the year 1677, by Louis Hamme, a German student, who 
was at that tiiAe on a vi^t with Leeuwenhoekj'towhwn he oom- 
municated his discovery. This indefatigable observer imme- 
diately occupied himself with the subject, and in the month of 
iNovember 1677, transmitted to London an account of the disoo- 
v^y, with a description of the spermatozoa, in a letter to Viscount 
-Bnincker, which was afterwards published in the 14Sd No. of the 
Philosophical Transactions. This communicatioa was received 
with great applause ; and the facta were shewn to Charles II. and 
maDy scientific iDdividuals. They were subsequently examined 
and admitted by Hartsoeker (who also claimed the discovery), 
Asche, Huygens, Spallanzani, Haller, Bonnet, Morgagm, and 
several others ; and engrossed a ccmsiderable share of the atten- 
tion of physiologists about the latter end of the 17th century. 
These investigations subsequently fell into neglect ; but appear 
about to be revived again in Germany, and in the hands of such 
men as Treviranus, Ehrenberg, and Furkinje, may ultimately 
tend to throw gome light on one of the most obscure and interest- 
ing subjects in phydology. 

Further Obtervaiions oh the Uni^ of Structure in the Jnimal 
Kingdom^ and on Congenital AnomaiAea, including " Her- 
maphrodite» ;" with some Remaria on Embryology, asjad- 
UttUing Animal Nomenclature, Chuiificalion, and the atitdy 
(^ Comparative Anatomy. By Mastin BAaar, M. D., 
FJB~S.E^ M. W. S. Communicated by the Author. 
in a former memtnr on this subject,* certain conclusions were 
arrived at, which, to save reference, it may be proper to re- 
peat, viz. 

ItUg, Thkt s beterogeneouior BpedalttTuctuTeuiMaonlroutof onenuM 
haaogtataaa or gettenl, and thla bj a gndaal chuge. Sd^ That the mm. 

■ See the but Number of this Journal, p. HI. , , CtOOqIc 
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Mr of Uk dnngB, b ptobaUj bbe isme thniugbiMt the udmil Ungdoiu, how- 
ever much, td^, The dirMtion (or (ypf) and iIi;rnH of derelopment maj difier. 
Mid thus produce variety in Btnicture j which, bowerer, there ia good reMon 
to believe, Is, ilMg, In essential character, fundammtallj/ tht tame. Tet, StA^, 
That no two ludiriduals can have jpnviw^ the same innate susceptibilities of 
■tructure, er plastic properUes ; and therefbre, BtUg, That though all the 
individuals of a spedea, maj take, in their development, the same genital di- 
KCtlon, there ia a ^rtiouiar direction in developmeat, — and, there&re, a 
fortimdar structure. — proper to each individuaL ^0^, That atructures com- 
moD to a whole class must, inii mikfij!ci(.A«™i re-appear Inindlvidualdevelop. 
iBent;and, Uitllf,'Ehat thej can re-appear in a Mrtoia ordsron^; vii;.inthe 
wder of th^ genaralit/ in the auimal kingdom. 

These coDcluBims, CBpedally the two last, vith the reaEoning 
from which they are derived, aufficiently explun why, id the 
embryonal life of the more elaborate animals, there occur tem- 
porary resemblaocea in certain parts of structure, to the perma- 
Deat state* of corresponding parts, in animals less wrought out. 
A IMagnim wiU serve to illiutrate some of these conclusions. 
The Tree cif Animal Develapmmi i 
Shewing fiindamental Unity In Structure, and the causes of variety; the 
latter coniriiitliig In ZMtmMiib and D^rtt of derelopment. 
Fig. la. 
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The wbole figure repFsatnla tbe devetopmeut of the entire Aninial King- 
Any one of the primar; dlvtslonB may rudely iUuBtrete the developroent 
of adn^ oigmiBm, y\z~— 

Btpla»aitmi-JM be read from belov upward*. 
9. The Individaai dwracter In Its taoft spedal Ann. 
8. The Serual dtancter ofavloui, but the Indbiidual character obacure. 

3. The Varitlg chylous, but Seaual dlfitrence icarcelj apparent. 
6. The Spgoia manifest, but the Varieig unpronounced. 

5, The Gema obvious, hut not the ^tcin, 

4. The Family manifest, hut the Genua not known. 
3. The Order obvious, but not the FamUg. 

3. The Claa manifest, but the OnUr not dlitinguidiable. 

1. No t^ireaiablt difference in the Genua of all aramoli (Fundament*! 
Unity?) 

This illustiBtion ia but a coarae one, since it does not shew the parlieular 
dlrectiou, proper to the development of each individual germ. 

It is Dot unusual, however, to hear of the " higher'^ aoimals 
repeating or pasniig through in their developmeDt, the struc- 
ture of the " lower :^ and though this is said in reference, of 
course, to no more than single organs, it is a mode of speaking 
calculated to mislead. 

Such expressions might not be improper, did there exist in the 
animal kingdom a scale of structure differing in degree alone. 
But there is bo such scale. We must *< distinguish between the 
degree of elaboration and the type of struciure."-f' Each class, 
order, family, genus, species, and variety of animals, — each sex 
and each individual, — has a structure peculiar to itself; nay, 
every organ also, must, from the first, be constituted with refer- 
ence to the most ^>ecial structure it is destined to attain. " Tbe 
Blastema (germ) of the new being, must be already peculiarly 
organized, to produce, under requisite, favouring circumstaoceB, 
this or that individual. A formless materia), as the foundation of, 
and susceptible of constituting, any individuality you please, is 

* The lower dtOed branches, indicate directions for the development of Birds 
and Beptiles ; the following out of which, would have rendered the diagram 
conqtUcsted and obscure. 

To avoid complicatioD, only binary divisions have been used, but fitted 
branches (the tipper ones) are introduced, to shew thatoU the rmtolt divitrions 
ftdmit of such addition, except those tbat Indicate the development of sex. 

The distance between the root and the extremities of the laat twig^ sbewf 
the d^pee of aggregate elaboration or development. 

*""»'"'■ „„„., Google 
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merely an abstract notion of the miod, and exists nowhere in 
Nature ; where there are only concrete realities, — more or less 
characteristic iudividualities, containedin a higher whole.'"* 

Strictly epeakiog, therefore, no aaimal absolutely repeats in 
its development, the structure of any part of any other animal ; 
and not only is the human embryo at all periods of its existence 
a human embryo, but the human heart and brain, closely as 
they resemble corresponding organs in other Vertebrata at cer- 
tain periods of development, are never any thing else than the 
heart and brain of Man. If the young frog, the tadpole, resem- 
bles in some respects a fish, and spends a portion of its existence 
in the water, is it to I)e said that the tadpole is a fish ? Would 
a highly developed fish constitute a frog f Besides, as eiud by 
Valentin,^ a passage by the embryo of the so-called " higher" 
animals through the " lower" grades, would imply the possibility 
of an individual, at certain periods, layingdown its individuality, 
and assuming that of another animal ; which would abolish its 
existmce as a determinate concrete reality. 

No structure peculiarly characterizing any one set of animals 
in the perfect state, makes its appearance even in the embryonal 
life of any other.J Thus ^e perfect gills of fishes, an J the air- 
Bocs distributed through the body and the bones of turds, rela- 
ting as these organs do, to the elenjents respectively, in which 
fishes and Inrds have their abode, are found in them. alone, 
which could not be the case, did the so-called " higher" animals 
pass through the perfect states of those said to be " lower." 

Besides which, as Von BSr has truly said,§ were it a law of 
nature, that individual development should cotuist in posmng 
through permanent but less elaborate forms, there is not a fea- 
ture in embryonal life, nor a part then present, that we should 
not expect to find, somewhere at least, in the animal kingdom. 
Yet in what direction are we to look for an animal carrying 
about its food, as the embryo the yolk, or a pendant portion ^ 

* Talentln, Fngmenl« zu elner EUnfUgeD Gesetzlehre Set Indlvlduellen 
Entirickelung, in lus Eatwickelungageschichte dee Uenidien, &c 8. 091. 

t 1. c. p. 6B2. 

t Valentin, L & p. 696. 

% treberEittvlckeluiigfgeKliichtedeTThlere,BeobachtiuigundB«fledcH. 
KSaigibeTg, lesv. S.204. 
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iotestine, like the veaicula umtnlicalis ? In MamimlB, the in- 
cisors are the teeth vhich first appear; but do animals have 
permanently fore-teeth alone. 

The same author has well remarked, that inasmuch as em- 
bryonal retatioDS produce forms that are present in no grown 
animal, such as the pendant intestinal sac, just mentioned ; it is 
also impossible that any embryo can repeat the state of many 
groups of animals. All embryos are surrounded with fluid; 
aiid ctmsequently incapable of immediately respiting air, . The 
real character of insects, therefore, — a lively relation to the air, 
— can never be r^wated in an embryo. For the same reason, 
the embryo of mammals can never resemble perfect birds.* 

Be^des these arguments, Uiere are others ; but it is by no 
means needful to bring forward more. We briefly recapitulate 
those now advanced, 

litfy, TherB does not exist a scale of structure, dlfferiog in degret sloDe. 
Sd^ IndividuBlltUB cannot be laid adde. Sd^, There exMpemBnent «tiuc- 
tiuea among the w-called " lower" '"'""^'t not met with In the embiTOiial 
phuea of anj of the " higher." ^lig. There ire nunj pluMS of the " higb- 
ei" animals, coireiponding to wMcb, we do not find »aj pennanent structures 
among the " lower." bthlg. No strutture peculiarly chuscterlsing an; one 
set of antinals In the perfect itate, makes Its appearance even in the emblj- 
onal life of anj other. LtOg, The sum of the innate susceptibiimes of struc- 
ture is not Uie same in anj two gemia. 

It has been Baid,-f* that " the assertion is nothing more than 
that Man, as Man, has once in the progress of his development, 
been upon that grade upon which the several classes beneath 
him remain statioaary in the progressive developmeut of the en- 
tire animal kingdom." But even thus quaUfied, it is by no 
means true. Man, in the progress of his development, is not 
upon that grade on which any other animals remain stationary, 
unless the latter belong to the same type as man : X and eveu then, 
the resemblance would relate to certain parts only, because each 
order, family, genus, species, variety, sex, and individual, has 
its own peculiarities, which are repeated in the structure of do 
other animal. 

•Lcp.204. 

■\ Burmel«teT> Entomology, tiinalated bj Shucksrd, Svo, 1836, p. 41^ 

X We admit, indeed, that the whole animal kingdom has esuntialljr the 
same fundamental or merelj animal form j but from this tbve la u Imne* 
diale dntrytruK. (See Fig. 12, p. 34&} .-. , 
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When the great Meckel said, " the bij^r aoioial ia tta da^ 
velopment, passes through easentioiUy the lower aud permanent 
grades -, by which periodical diderences, and difierences between 
clajsses, may be brought together;"* he evidently meant no 
more, than that there occurred ia tbe development of a single 
organism, a modified reappearance cf strncturea common to other 
animals ; and further, that he did not intend to say that aU the 
structures pf aU " lower" animals reappear in the development 
of each of the " higher," — is evident from a refoark he uses in re- 
ply to one of the objections made by Feiler ;■)■ on which occasion, 
Htleckel says, " It is perfectly iodiSerent, whether the human 
embryo passes through all, or only some of the grades of forma- 
tion ; if certainly ascertained facts demonstrate that it passes 
through many, — that it tdtee^i passes through them, — and 
therefore that the analogies in question are not accidental." X 

It may not be improper, by a few of the facts on which 
Meckel's proposition appears to have been grounded, to exemplify 
some'c^ the conclusions at which we arrived when last on this 
subject ; and by quoting which, we commenced tbe present paper. 

The uniibrm appearance first, in the osseous system of tbe 
V^ehrata, of what are called the arches of the vertebra^ is re- 
ferrible at once to the law determining the order in which struc- 
tures essentially the same in a whole class of animals, manifest 
themselves in individual development ; and to the law of uoift^- 
mity in the manner of development. If in the Cephalopoda, 
there it permanently no more than tbe trace of a sfunal column, 
corRspoading to the arches of the vertebne,§ it shews' that the 
last degree of development in these animals, is sufficient to pro- 
duce no more than an approximation to the Vertebrata ; but 
(bat, 90 far as they do go, tbey [HOceed, in this respect at least, 
by nearty the same road- 

If the iUum is the first pelvic bone that b|come!> ossified in 
animals possessing a pelvi9,[| ^nd if there be an animal in which 
this is the only portion of the pelvis present ; this ^ws unde- 

■ System derTergUichendeDAnBtDinieierBterThdl, 8. 396. Halle, 1821. 

+ UetKr wigabonie mtmehllebe- HliUldungen im AUgemcdntQ und Her- 
D]«pbn>dit«a uiilweu(Ml«r& I.aiid^ut, 1834 
. 4: I- c p. 411, 413. g Uwkei, L c p. Wa. 

I Meckel, L c p. 400. ^-- ■ 
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yiatiaq fulfitment of the ume laws, though but a rudimeDtal 

structure be produeed. 

The absence of the sternum and the costal cartilages in most 
Fi^es and the " lower" Reptiles,* proves that these parts are 
not necessary to the general type of the Vertebrata; further 
evidence of which, is givoi in the late acquirement of them by 
those animals in which they are present. 

In Man the encepbalon is small in comparison with the s^nnal 
cord and the rest of the nervous system ; the cerebellum is small 
compared with the medulla oblongata ; and the corpora quadri- 
gemina are enormous in proportion to all the other parts of the 
encephalon.| Corresponding states are found through hfe in 
many animals. Now, this is just what we should expect. For 
CNlain ports of the cerebro-spinal axis, such as the spinal cord, 
the medulla oblongata, and corpora quadrigemina, must, in ful- 
filment of the law determining the order in which structures 
common, essentially, to a whole class, reappear modified in the 
development of an individual organism, precede, in their appear- 
ance, those that are of a more specific character, such as the 
lai^ volume of the hemisj^eres in Man. 



Havhig seen why, in corresponding stages of development, 
parts of the human oi^nism should resemble, in their structure, 
corresponding parte in many perfect but less elaborate animals ; 
it is obvious, that if human development be arrested in any of 
those stages, the resemblances become permanent. Hence mal- 
fonnations of defict. But sometimes the development of certain 
parts proceeds beyond the normal limits ; uid hence malforma- 
tions of excess.^ 

Extmples occur eapedallj In the vasculu sjitem. Thu% the buman heart 
with s single cavity, ia sotnewhat analogouB, In its dmplidtj', to the heart of the 
Insects, Cnutacea, and Brachlopoda. A lingle auricle uid a single ventricle, 
afibrd some Tesemblance to what we find the normal state in most moUuacous 
animals and Fishes. The Batrachitni have two auricles and a ventricle ; the 
incomplete state of the lutervenliiculsr septum, being analogoui to what ia 
n^ular in the more elaborate SeptUee. Anmialiea ij) the pulnumarf srterjr 
andtbe aerta, afford examples of the same Und qfreseinbluiGe; as do also 

" Maelel, 1. o. p. 400, t Ibid. p. 401. 

t J. F. Medul wu ths firit who Htirfiotoiilj uduosd oongemid ssiMUdiM. 
HsBdboch dsr PstholSKUdheB Anatomii. Lanur, 1618. /< i 

, Coogle 
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lb«^1ic]ivbui,bndilal,c(rilM,ind renal uteria; vidUwliileiiarcRniTeilL 
t«alfr.m.tli«w occur alx), thouf^ lew frequcntir, la the uerroui qritan. 
Man; ue afibided by Uw onrou* tjAem, u well u by the digeMvt, nafi- 
ntOTj, urliuuj, and geuentiTe organi, the orfpma of kuw, Ac 

Meckel attributes the greater teodeoc; in certain parts of the 
body to malformaUoD, than otber parts, to the circutn stance, that 
parts in the " animal series* corre^xHiding to the former, pre- 
sent normally more numerous varieties than others.* Thus, 
for example, the anterior or superior .extremities are more liable 
to deviations than the posterior or inferior. This explanation 
is no doubt the true one. We would add to it only, a reference 
to the law determining the order in which structures conunoo to 
a whole class reappear modified in individual develc^nnent ; for 
in pn^MMtion to the generality of the latter in the animal king- 
dom, will thnr individual reappearance be early and established, 
and vice versa. As a further proof of this, it may be added, 
also, that the lialulity of parts to malformation, is in the direct 
ratio of their lateness in appearing-f*. 

The nervous system, as said before, is subject to fewer anc>> 
malies than the vascular, and also than the digestive, generative, 
and urinary organs ; correaponding to the relative degree of nor- 
mal variety in these parts in the animal kingdom. This aStmls 
a further illastration of the furegtHng ; and it may be adfl^, as 
a proof of the greater-universality of the same essential structure: 
in the nervous system d£ the Veriebrata, that its deveJopmoitis 
much more pronounced than that of other parts, at'ao early pe- 
riod of development.^ 

The coincidence between the presence of ovaria or testes, on 
the one hand, and of a certain habitus, as well as other circum- 
stances in various parts of the body, on the other, is sufficiendy 
well ascertained. It is known too, that castration has the effect 
of neutralizing this genital inSuence ; renderingmales, in general 

•1.CP.4S7. 

.f Hence if a flindainental and Mriy-fonned put be not developed, puia 
dependent on, and niboidinftte to It, do not appear.' Thns, If the vertebrre be 
not derelbped, the iHm do not appear ; and If the lUw trt not fitrmed, Uw 
ttonum also li triDtlng. Again the lateral pOTtlmu of the vertebnB appen 
be&re their aploe* ( therefore the latter are never jneeent without the fir- 
mer. 

t See the third pangrsph of page 130, hi our former paper. ' ^ , 
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circumstance, leBS 9iaBCuliiie, fegaales ieaa feminine ; that is to 
say, it brings the sexes nearer to a mean state. Age,^ or the 
natural termination of the reproductive faculty,- produces in de- 
gree the same effect. This is observable in the humau species, 
as well as in other animals." 

The fact, that malformations of the genitals occur most fre- 
quently in the organs of excitation and copulation,*f— parts of 
subordinate importance, a^ not formed until a comparatively 
late period, — affords an example of the fulBlment of the law, 
determining the order in which innate formative properties are 
monifefiteti. The co-existence of testes, on the one hand, and 
of ovaria on the other, with a male or female habitus ; formed, 
as those organs are, long before the external, less important, 
genitals; such co-existeace is recognisable in the fact observed 
by S5mmering, that the sexes may be distinguished in general 
appearance, before s diference io the external genitals them- 
selves proclaims them-t In cases, too, of malformed genitals, 
it rarely happens that the real sex is not decidedly pronounced 
in the general habitus; shewing further, the early operatUHi of 
the latter law. 

" Another proposition of J. F. Meckel is as follows, viz. 
" That sexu^ differences, at least according to their orif^n, and 
periodical differeoceB, may likewise be brought together ; 5" in 
other words, that sexual differences may be compared to differ- 
«Ke8 caused by the phases of hfe. It is not easy to suppose 
that Meckel intended to represent the sexes as differing in de- 
gree alone ; and yet it is added afterwards, that " the inferior 
animals are purely females.^" 

The circumstance, that what are called " neuter" Hymen, 
optera, particularly bees— those born for workers — by being 
conditioned in a certain way, may be converted into females or 
queen bees, leads obviously to the conclusion, that the so-called 
" neuter" bees, are really females, in an imperfectly developed 

.'Oldfemalebirdsacquireaplumafteiiionor len siulUr to tkose of males; 

as well M apura, combs, and even In decree, male liutincts alBo—- Meckel, 

L c p. 446. 
f Medcel, 1. c. p. 44?. ( T«l«otin, L c. p. «»■ 

g L. c. p. 9M. f L. c. p. 4a&. 
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state. But does it warrant tha condusioii, which Meckel aeemi 
to draw, that females are scarcely more than imperfectly deve- 
loped males P Female beea may rest in an imperfect stage, so 
that their sex is not obvious : by treatment, they become pro- 
claimed as females : but, we ask, would any further treatment 
make them males t 

Yet it is not easy to conceive that Meckel intended the ex- 
pressions used, for literal acceptation. Perhaps this proponttoa 
is to be regarded as not less susceptible of a modified applica- 
tion, than the one alluded to before. 

Sexual characters bespeak properties that are innate ; Uiougbi 
from being nearly the last Uiat make their appearance in deve- 
lopment, they are among the least established, and iherefijre 
very liable to vary. The sexual character has been s^d to 
stand between the character of the species, and the specjal or 
particular character of the individual being.* This is true, in 
as far as specific characters moni^st themselves prior to those 
of sex, and those of aex. prior to the last touches, stamping the 
individual character ; yet it must not be forgotten, that through- 
out development, all innate properties, from those common to 
animals in general, down to those distinguishing the species 
and the sex, are modifi^ in their individual reappearance by 
individuality. 

Now, just as parts of structure common to the da»s are, in 
essentia] character, fundamentally the same ; so are those com- 
mon to an order, Jhmih/, gimts, and 3peciea.'\ The sexual or- 
gans, also, are in both the sexes of a species, in essential cha- 
racter fundamentally the same ;| just as vertehres are fundamen-. 
tally the same in all the Vertebrata. Male and' female organs 

• Valentin, 1. c. p. 694. 

f It U onlj indrnxchtal pecullarltki, that are abared with do ether being. 

{ Ad intereating proof of this occun in tbe Order UarsupUlia. Malei 
have not, of course, a maraupium or pouch, unlewi in a rudimental form g but 
they hare the marsupial bones. We need not, hoirrrer, go tor lUustnthnu 
beyond the human race ; in irbicb the nulea have rudimental Dumms. 

These examples will serre fUrther to illuatrate an explanation offered In 
Uie former memou-, regarding another branch of our subject (p. 140), viz. 
that rudimental Btructurea aeem to aniwer no other purpose than the fill- 
filmoit of tbe law, requiring that a flindamental or i^eral type shall iml- 
fonnly manifest itsalf before the sppeannce of one subordinste tbaret^ and 
spediL ,- I 
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have a cotmMii origin as processes, and take the same genera 
direcHcHi, out of corresponding lamince of the genmnol meio- 
brane or tubes, aad the; hare tJie same manner of develop- 
ment ; hut, juBt as parts of etructure, at first common estem- 
tially to the dost, become afterwards transformed, so do the 
texual organs, vhich, essentially, are at first common to the 
spedea ; and a difference in function follows. But from the 
first, as said before, development proceeds according to the 
sum of the innate formative prt^rties »exwd properties hein£ 
included in this sum ; though their influence on developmeDt be 
not at first appreciable. 

Let the point A, Fig. 13, represent the suppoeecl fundamental 
form, essentially the same in all animals, so long Fig* l^ 
as a merely ammei structure is manifested. Two " 
germs belonging to the same species, but of differ- / 
ent sexes, start in their development from this ^ 
pcnntA. Their divergence in developmeat is small, 
because occasioned by two influences cmly ; one of 
which is sex, the other, individuality. At the 
points BC, sexual peculiarities, — local as well at 
general, — exerdse more sensibly their sway ; and 
further development takes them, respectively, to 
the points DE. Here, if castration terminate the 
reproductive faculty in both, the result is, — not 
indeed the attainment of, for that is now impos- 
sible, but, — an approximation to, the mean state, 
FG, which these individuals, respectively, would 
have reached, bad development been influenced, — 
not by sex, but, — by individuality alone ; the points 
H I being now attained. This we conceive may 
serve rudely to illustrate, what really takes place in nature. ■ 

It follows from the above, that we cannot adopt the theory 

proposed in the Edinburgh Journal of Science for 182^-30 ; 

that " there are, fundamentally, male and female organs in the 
same being, or originally in all embryos, elementary yet distinct 
parts, out of which both sets of oigans may be formed by .deve- 
lopment." It is the suvi of the innate susceptibilities of struc- 
ture, that determines the direction taken in the development of 
every germ. Development must therefore from the first, have 
reference to the sex, as well as to the variety, species, geni^. 
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fanilj, order, and class : nay more, development must from tke 
first, have reference to the indivitbtal structure^-^inore specUI 
still than that of sex. Since, th««fore, no pn^rties can exist 
in an aba(Jutely latent state, — t, e. without ezercJsing thar in- 
fluence on development,— -both male and female cn-gans cannot be 
present, even in an elementary state, in the same being, if those 
of one tex only, are to be developed.* 

That the presence of both male and female organs in the same 
being, is not incompatible, most plants and certun animals de- 
monstrate ;t where normal and true hermaphrodism exhiluta parts, 
performing in an individual, both male and female functions. 
In such cases, there are of course, " fundamentally male and 
female organs in the same being," — or at least there is the suscep- 
tibility of acquiring them ; but then (and hennn consists the dif< 
ference) both are devebyKd, 

Yet how then, is emomahua " hermaphrodism^ (so c^led) to 
be explained P To be condstent, we must admit that from the 
first, development baa, here as elsewhere, reference to a certain 
destined structure ; ergo, that in cases of anomalous " herma- 
phrodism" at least, there are fundamentally the elements, or the 
susceptibilities, out of which it has arisen. { Be it so ; this but 
affords another proof of what has been so much innsted on al- 
ready ; that in development, general structures must precedcv 
in th«r appearance, the man apeaaL In an organism, the 
j'ounger the embryo, the more ahke, — because the less cm- 
centrated, — are its several parts or organs. In the animal 
kingdom, the younger any two emlnyos, the more alike are 
they, for the same reason. But, as already said, there is no 
appreciate difference between male and female organs in fun- 
dam^ital structure, as well in the animal kingdom at large, 
as in two individuals' of the same species: though this by 

* Supporing Uie organi of both aezes present in the gttai, and those of one 
■ex onl7, (a be developed ;_vhat becomes of the other set 7 Because, oce*- 
sunull^, puts similar to those to other uiimalis hsve appeared In the human 
structure, may it not as well be said, that, fiindameDtallj, there are the ru- 
diments of oU dOer animaU ia man F (!) 

t Helix pumatia,— the garden snall^—afibrds a weU-knoTii example of the 
latter. 

X Into the Buliject of casualties, happeniiig during embryonal life, we do 
not enter. 
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no means amounts to the assertion, that ^ther male or female 
organs may be formed out of the same elements. Now, certain 
of the aexual organs, becauae of deficiency in iheir elements, or 
in susceptibility of structure, may advance leas than is normal, 
lovards concentration : certain of them, because of a surplus in, 
their elements, or in susceptibility, may advance^<r^er than is^ 
normal : certain of them may take in development a male direc- 
tion, certain others may proclaim themselves aijemala, because, 
the male and female elements (or susceplibilities), respectively, 
0^ these paHs, existed in the same germ. If the surplus relate. 
to the chief organs and to the system generally, there is an 
exaediitff development of the sexual character : if thi.- defi- 
ciency relate to the chief organs and to the system generally, 
males are lets masculine, females Uss feminine, than is normal ;— 
in other words, there is, in the latter case, an ^proach to the 
mean.state spoken of before. (See at p. 355 the remarks on fig. 
18.) What we have said ot surplus or deficieucy, and of the 
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presence of both male and female elements 
or susceptibilities, may relate to one ude 
of the body, or to both sides ; to single or- * 
gana on one ude, at on both sides ; all of 
wt»ch varieties ore known.* The innate 
caate of such anomalies, we may perhaps 
never know ; but the maOuer of their de- 
velopment, it does not seem difficult to un- 
derstand. 

In further proof of the justness of this rea- 
soQing, may be adduced the fact mentioned 
by Meckeljf that hermaphrodism is frequent 
and complete, in proportion as the genital 
organs are simple, and in proportion as they 
resemble each other in the normal state ; of 
which Fishes afford the best example. Now 
this is just what we should expect. 

For, with a modification of the last figure 
(18),— let DE (Fig. 14), represent, respee- 

* ForannccouDt of " hermaphrodites" In detul, see the Iste work of Isidore 
Geoffiroy St Hilaire. Bvo, 1036. t 1. c. p. 467. 

VOL- XXII. NO. XLIV. APRIL 1887- ' ■ • A8 ' 
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tively, the pmoU reachwl' in the deveJdpnent- of a -rooh; m>d- 
female of a species, in which the aexual orgun are very skapte, 
and in vhich, therefore, the sexual difierence ie very sAbII. 
It is plain, that a deviatioh here, would be more appreciate, 
— because relatively greater, — ilian if derdopment had pro- 
duced complicated itructures, and carried the sexes further 
apart, — as, for exanifrie, to the points KL : in other words. 
— the less the angle of divergence, the more appredable is s: 
deviation, and therefore the more "• compiete^ is the herma*- 
phtodism. 

But, " in proportion as the genital organs arc ample, and iO' 
proportion as they resemble each other in the normal state,^ 
when perfect, — the less {HX«ioiiiiced mast be the reference' to 
them dirou^out development ; the Uter therefore dcA they mo-- 
Difest themsdves. Now, as already snd, the liability of parts 
to malfomfation, is an the direct ratio of tbeir latoness'in de» 
velopment. HenOe, in sucli cases, the miHv " Jrtquaff^is her- 
maphrodiBm. 

We conclude, then, that the explanatiod before'of^^d^ re- 
garding the necessity of a modified re-appMrance in indtvidoat 
development, of structureG common to a whole dan of animsis,- 
and r^arding the order of such re-appeMnnoe, is apfriicaUe 
to all congenital anomalies, including those called " henaa- 
phrodites." 

It remains to notice unity of plan, as obvious in organs of 
the same organism ; various parts appearing like tnodified copies 
of each other. Organs of the same organism that admit <^ such 
comparison, being among those that originate in the same la- 
mina of the germinal membrane or tube, analogs appear ref^- 
able, ]«%, to a common origin, — and therefore Sdlff, to a C(Mn> 
mon fundamental and general form, — some resemblance, Sdfy, 
being preserved in proceeding towards the special. 

A diagram used in our former memoir being required here, 
we again introduce it, to save reference.* Let the point A; 

■ For a more detailed ipplksUou of the elements of tbis dia^m, see pages 
136. 138, ofthe lail number oFthii Journal. 
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¥igi H,' iUymum Ule ooinnwfr M^ni— the howgeBWUftBftJ 
F^.ii. tiiNj— «apd- tbereftm 

the coitMid«D^': es^ 
MBtUUy, in funds- 
meotal f«rniy— of v»> 
rians|Mrts •riatn^out 
■^ ctt.Aa Bnt a m laiaizut 
of the g^tninal mem- 
brane of Men (Plate 
I,F5g.3,*»):tand 
first^, of those parts 
proceeding, respec- 
tiTely, from the la^ 
n»aw donales and 
,--'' ventraiea ; constitu- 

ting as the latter do, an upper aai an tmder tube, (Plate I, 
Fig. 6, a. 6. c.) 

The curves, differing in direction and in length, may illus- 
trate differences in direction and in degree of development of 
the vertebrK ; including as well the develaptntfat-of those consti' 
luting the coccyx, — curve A B, — as that of those which, vastly 
more wrought out, enter into the formation r^ the cranial bones, 
— curve A E ; the development of the intermediate vntebrse 
b^ng represented by the intervening curves, J 

The development of the ribs being exhibited by one curve, 
that of the hyoid bonds lower jawj &c. may be shewn by others. 
If the curve A B, represent the developmept of tlie^ sfR^l 
cord, — A E may serve to shew that of. the most elabociit«.pDrt 
tion of the hemispheres ; and the intervening curves, thadeve^- 
lopment of intermediate parts of the cerebro-spinal axis.§- All 

■(■The Pktfthcrerefbrrad to,ia.«ootaiiied4n thebalnainberof thU Joumal- 
i Id uur former piper (p. 136) we Btated tiieapjilksbilU:; of tfas ab«ire dl>> 
grain, in a compariBon of sjitems of organs or liogle orgtuii in different # n<- 
mal*. Thua to apply It berei the curre A, E, represeDttDg the developnuiDt 
of the cranial booet in Hin,— A, C, and A, D, ma; illuilijtje coreapfNding 
pMti tn oMwoa Fiilna or other Tirtebrata, lew removed from vtttekfmkfOii- 
In ditecUon and d^ree. 

g~ltcferrii^ to the preceding notc^ we have agal^ an ine^nce in wl^ch tb«. 
currea A C and A A maT illlutrate^the development af,tbe h^talsfitei^m- 
animals wboM braint are lets removed from their pnmltlTe um&ticit/'lbm 
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the nerves connected with the Utter, may be illuBtrated in the 
same manner ; — they seem, as it were, rude copies of each otbo-, 
—differing only in direction and degree. 

Second^, Let the pcnnt A be considered as the common an- 
gin, in the fleshy portion of the Lunina dorsalis and Tentralis, of 
a series of osseous arcs, which, taking those of both sides, fann 
an outer lube, including the upper and the under tube. 

/AoJ Tran*otrM Section •/» FertOrateii Animai, to Aevi tie Type oflkm 
Extremities. 
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~h Termiul portion. 

A' Termini] portian ■■ m Rn. 

(TU ig. ■ idcBfrMi Von BSr.*> 

The curves may now illustrate the development of the radi- 
cal portion of either an extremity, viz. of the scapula and cla- 
vicle, on the one hand, and erf" the outer portion of the os inno- 
minatum,-)- on the other, or thai part of the base of the cranium, 
which, — formed by one of those osseous arcs, and having coa- 
lesced with the cranial vertebrae, — serves to articulate the upper 
jaw.J 

* TbiB figure also, was exhibited in eur Istt psper. lU M-appestBnce i* 
needful for the reason before ^ven regarding Fig. 1 1. 

f Tlie inner portion of this bone being piobaUj, as Von Biir supposes, 
ana]c^0U9 to ribs, derived from tbe under tube, and coalescing with a sectioa. 
of the outer, to coDBtitute the peirii 

t Von fiir. 
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- Agaii^ if A r^resent a point near the middle of each arc, 
the curves ahew the development of a process ori^Dating there, 
DOW into an ann or leg, and now into an upper jaw.» 

The diagram (Fig. 11) may be applied also in a comparison 
of various parts arising out of the mucus {Plate I, Figs. 3 and 
4***, Fig, 5, li Fig. 6 and TtJ"), in close union with the vascu- 
lar (Plate I. Figs. 4 and 5, h, i, k. Figs. 6 and 7, e) lamina of 
the germinal membrane of Man. 

These united lamina? having becmne a tube, there occurs in 
certain sections diminished, in certain others increased f^. ii. 
growth, by which organs are originated, presenting ^i~^ 
the appearance of processes, in the one case towards ^ — ■^ 
(Fig. 16), in the other_/rom {Fig. 16) theaxisof the "»'* 
tube ; these processes having, as their base^ either ^^Z V^ 
the whole or a part only, of its circumference. ^— ^ 

Some of these processes are in no small degree analogous to 
each other, and, as is the case with all other organs of a series,^ 
-with all animals indeed, — (he more alike, the nearn* to the period 
of th^r ori^n we view them. 

Thus the lungs have beai compared to the urioar; organs, 
and the genitals to portions of the alimentary canal.-f- But ha- 
ving proposed to enter upon general conriderations only, we can- 
not go into the details of comparison. 

With this common origin, and therefore coincidence in fun> 
damental and general form, it is not surprising that organs 
should present analogies. Besides which, there seems, however, 
unity of plan in proceeding from the general to the special, — a 
tendency, as baid before, to repetition of parts in the several sec- 
tions of the same tube. Development appears to take the same 

* Or in aoDie of the Vertebrata, into a wing, s fin, ftc 

In Fig- 10, p. 131 of the fonnermemoiT,tberewu given an ideal truuvene 
eectlon, shewing tbe structures formed out of the ■eroua lamina of the germi- 
nal membrane in the Arthrozoa. There U a remarkable tendency to repet^ 
tion in the segmenta of their dermo-akeleton, including that portion of the 
latter lliat enters into the formation of the head; and in certain of them the 
legs inaensibl; pasa into maxQUe. No doubt the same tendencj to repetition 
la universal in Uie animal kingdom. 

t The resemblance la veiy strlklog in anhnata of almple structure, as well, 
indeed, aa In RiSBj of tbe Tert«bnta ; in whldi, ftr example, tke ovidticU ai« 
aeaieely diotinguUiible from partaof thelntaitbie. 
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generai direction in the several sectjons, with varioui fOHttealar 
directions, aooording to varioBB pmicutBr -aitd proper'ftfnntioBH^ 
in their Bubdrnwons. 

It appeara, then, that unky of plan, which 'we have seen to 
direct ^mtfro^ structnreiD the ammal kingdom as a who]e,'eX4- 
tends to the gnmerarsFructure of an individual organiim. Thas 
particular organa originating in-the same IsRuax of thegenaintd 
membrane or tube, of the same-fwganrnn, may perhi^ tw^com- 
pared'tciRdtvidilBls of different aexea in^heiaame ^lecies. 

A gi^at ded'of labour saams to ^uverfavmldst,. in-eBdnvanr- 
ing to find out e(Hi«^iDnding^paiits,-'n^'WBlii 'm dtfcreot ergan- 
isidis B8 in the>an!ieorgHniani,-^-beaasKdinctsd'toAfae!«uiniiiA- 
tion of |wr^9irt structures. >How much of tbtaulEbour,— perhaps, 
too, loine octavoa^-M^migfat have 'been .apared, had due regard 
hna paid^to Khejufidamental mmHarUtf in.stniotnre, and to the 
id«Dtity'that'exiBtBinthe<Riannnr'of deTclDpincnli,,of Mro gmaa- 
wd'membranea. To a tewigei^ral and easily mukntood foia- 
ciples, are referable all analogies, — i^ielhev in the same orgsnisia, 
0ria'AflbMnt'orgiiniams-->«s-welliaB all eoi^eiutaj «iu)aulies. 

. -Xba ^ame Famsrks'sre.apfilMaUe to Cloaufieationi wbtcbiW 
already swd,* can have no aure^baais in stsucture, aa met mth 
in tbepe^fict state; when different functioua, performed by.^or^ 
mttpon^n^ porta of structure, teqd to eiaturnisa and mislead. 
JthMtMBdatattsAJao, defending ithus oa-data^tbat ore usoectiun, 
JBHHt'beiraugbt wkh error. 

The '£Mt 'is, .that natinaliats. ihave .lE)agun,.just where they 
should bairaicaded. .Tbeyhaw«<aU0nded.to details, but neglect- 
ed general prindples. Instead of analj'zing, their process has 
.been one of syntbesis. Their attention has been' directed to the 
.fpmipiag of4berfwij|^-ff«iB,i^.LbaBvtbey-.wore.lofind tbeirnatu- 
-MieoMietitieRSi <wittitMit even ^loolcingjfeiuiuialance <tswards the 
IffaBchee, orthetnmk that gave ihOTl forth. But^hesiinile is 
jiiadequate ; the labour lost, has been greater than even this sup> 
poses. For in the grown tree of animti Btructuj^^iparts, otice 
jflMtntiAUy-the- aame,.Bat..«Qjy,ha<Te..div<i:ged..iD, tbeir .dmek>p- 
aBWBI»qtndi Wa BQ W''thi lKiM>»d'ipto<wry^iVa)»ot-fotiii>^i.ThuWiias 
* Page ISeofthelastNumberofLhii Journal ' 

. „Gooj^lf 
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•riUve, 'in add^ion 4o a n^^tive source of error. 

Rat, vbat^ other course cotdd naturaltBts have taken ? Truly 
Done:. tiieir'"circuiiiBUiMe*!,aUoyed no fA\ux. It is only f|ow 
that a way is banning to be opened, by which it may by and 
by be possible to proceed in an oppo«te direction ; viz. from 
trunk to branches and to twigs. 

This, if .ever accompli&hed, must be by tnesns of the Itistory 
(^Development or Embryoiogy, both human and comparative ; 
a science almost new, and regarding which, there prevails in this 
country the profoundest ignorance and indifilerence. The French 
are in advance of us ; but it is to <?0rtnan enterprise, industry, 
and perseverance, that we are indebted for almost every fact 
known to us on this sul^ect ; afleast of those brought to light 
in recent times.* It is to be hoped, however, that erelong this 
sqence will begin to obtain, even among ourselves, some degree 
rof die atteivioD which its importance clairoB.-h 

If these remarks are not uncalled for, in reference to nomencla- 
ture and cU3sificatign,--they will not perhaps be deemed unwor- 
thy of consideration, when applied to a icieDce, in the study of 
which, nomenclature and classification are hut means. But in- 
d^>endently of these, does it require much penetration to dis- 
cern, whether it is easier, in the study of antf sdeoce, first to 
oommit to memory isolated facts, and then proceed to arrange 
'them ; — or, having first become acquainted with general prind- 
pies, to trace their applications ? In other words, having ^rst 

■ Wbe» 8t Hlkln praclabned in France the principle, that aoologiol re- 
wan^ can have no stdid ImuIb but In tmatomg, — nod tUat it U not the oipns 
•of the fimctivm In their totsUtj, but the mateiialB conitituting Ihese difpuiM, 
'tietwMn which, TMemblaiwei are to be sought tbrr— he ^vuiced a EDOst'es- 
^enUal step : yet there wan itill waotlfi^ mure regard to Sw^Tfoltgf. 

1< Dr Allen Tbonsoa's excetleot paper (see vol. iz. and s. oT thii Jounwl 
we have alrefdy noticed. 

The'rettent appearance, too, of a "Sketch of the Comp^ative Anatoli^ of 
the-K^rvoua Syatwn, with Remarks on lt« BevcJopment )n the .Bamati Emt 
^bfyc"— Iby John Andtrran, M.K.8., 4to, l8S7i-^be«sthU there aregroundl 
^rniabao^ezpcctatlanas ia exprened abovei We have only just ^ancal 
■He Volume throi^gh, but seen enough to aa;, that It cont^na many valuaUl 
and well-arranged ftctR, admlrablj cdculated to iUustnte the doctrines of the 
great Meckel and others, published in Oennanj so many years ago. Had we 
read this essay before writing the present memoir, some of the facts It «»• 
tains ntlght have been adduced by way of illustration. /-~ r 



S64 M. RaUifce on the Dev^opmemt of^ Decapodei. 
rtudied Btructure in its unity,* to follow it out in development, 
and find thecauaes of variety to be resolvable into dtrecHort abd 
degree ? If the latter method be the easier, Embrydogy jeouJd 
incalctjMhf^fiuUUate the study t^ ComparaUve Jnaiomy. 



On the Devekpmmt of the Decapodes. By H. Rathke. 
(Communicated in a leUer to Prof. Miiller.) f 

A FBizE question having last year been proposed by the Na- 
tural History Society of Harlem, relating to the development of 
the ten>footed cruEtacea, and more especially the crabs, I am in- 
duced to offer a few remarks on the subject. 

Aa ii alread/ known to jou, I ibrmerlj endeavoured to prove, in mj ae- 
count of the river.crab, tbat thU animal, when It teavea the egg, is so &r per- 
fected In its fbrm, that it has to under^ no tiulber important metamorphosis 
nntU it reaches raaturitj. Some years aftenrardi, Thompson Bdvanced the 
ofdnion that the Daeajnde* living in the aea, aa, fbr namplci, the craba and 
even the bbster, leave tbe egg in a very imperfect atate, and that the; then 
present a atrong resemblance in this respect to the Zoea ; thus leading to ^e 
In&rence that. If mj observations regarding the river-crab were correct, the 
latter would present a great anomaly among the Dteofadii, In consequence 
of thl^ the Hvlem Society, much to the aatlsfaction of all those who l>a«e 
taken an interest in the history of the development of animala, hare been in- 
duced to olFer a prize for the beat account of the circumstances relating to 
development which are presented by crabs after their departure from theegg. 
In tUs state of matters, I wish Ui say a few words, which may asxisl in an 
•xandnatioa of Thompson's view, and perhaps also furnish hints as to the points 
that more especially demand attention lu the determination of the question. 

About three years ago, during my residence, for a spring and a summer, on 
the shores of the Black See, I examined the deielopment of about fbnrtera 
species of Cru«lacea belonging to very different orders ; and among otben 
the Eriphia Rplnifrons, a new gpedes ofFalRmon, and a newspedesof Cran- 
gan. During the present year, I continued my ioveBtigations at Dautsic by 
examining the Falsemonsi|uilla. I hope to tie able in a few weeks to present to 
the public the work in wliicli an account is given of all my observations. I found, 
In regard to all the above-mentioned Decapoda, that, at the last period nf their 
titerine life, they possessed just as many tentacule — parts of the dentary ap- 
paratus— and bones, as the old individuals of the sarae species ; further, that all 
these organs present the sanle relative podtloni, at least in regard to their at* 
tachment { and that all these have the same combination and similar forms 
as in the old iDdi*iduals. It is only the proportions which. In those parts. 



■ It is not intended that human structure should be thus first leanied : an 
acquaintance with it, obtained in ttie usual manner, is here presupposed. 

t From " MSUer'c Arehn /iir Anaivmit, Fhytialogie, und ffwwusBJgjMirf* 
Mtdkin." I8S6. GoOqIc 
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■presenti not ^cou^derable diffeiences in the mor« advanced embrjo and the old 
individiuL Thus, for example, in the Etiphia gplnifroDB, when it is about to 
leave the egg, the sDlenofe are in proportion longer, but the claws Uiortar 
and much more slender, than when the animal is grown. Also the tail and 
the ejea, conddered as a whole, are fbrmed long before these crustscai leave 
the egg. and are aimilar to the sane oi^gans in the full/ grown animal — differing 
onjy in their proportions. The eyes are in proportion much larger, especially 
in the Erlpfala, in which, during the last half of its uterine life, they attain an 
enormoua size ; but, of the two princ^al parts which can be distinguished in 
them, it Is the outer half or the real e;e that is particularly remarkable foe 
its size ; as to the tall, it consists, in the more advanced embryo, of just aa 
many segments as in the grown animal, and is provided with a fan, not only 
in the species mentioned as having long tails, but even in the Eriphia. I 
cannotdistinctly state the number of parts composing the fans of the Eriphiat 
but in the embryo of the Palsmon squilla the fan conslgUl of five leaf-like 
portions. With regard to the relatlans of the dimensions, it appears, as Ca- 
ToUni formerly remarked of another crab, that the tail of the more advanced 
embryo, of the Eriphia spinifrona, is much longer than in the grown animat, 
but still very small, and nearly equally broad, and similarly formed, as In the 
long-tailed Decapodet, In the mere advanced -embryo of the Fahemnn and 
Crangon, on the contrary, the tail is comparatively not so thick and fleshy as 
In the full grown crab of the same species, but siill in other respects it ia a- 
milar. The shield also wbicb, in the full grown Individusls, covers the head 
and the thorax, already exists in the more advanced embryo, and forms on 
each side a projection which probably covers the gilla. I have not, so &r as 
I remember, distinctly seen gills in any embryo of the animals in question — 
probably because these organs are extremely minute. 

Of the internal parts, I have found a heart quite Eimilar to that of the filU 
grown animal in the more advanced embryo of all the above-mentioned Crus- 
tacea; hut a liver, a ganglionic chain, and an intestinal canal, I have seen 
distinctly, only in the embryo of the PatEemon squilla, for it Is only this embryo 
that can be extracted uninjured th>m the egg ; but still, on account of th^ 
small size, I have not been able to examine the parts aattafactorlly- 

From this description, which, however, is merely to be considered as a rough 
sketch, you may be able to judge for yourself if the Decapodei Inhabiting the 
sea, actually leave the c^ in so extremely imperfect a condition as has been 
represented by Thompson ? I do not wish to apeak of the internal organs, 
for of their development I know too little ; but as to what concerns the ex- 
ternal organs, I must coniiMS that, hi my ojdnion, an Eriphia or a PaUemon 
leaves the e^ in a condition not much less im; crfect — that Is, In relation to 
its parents — than a bird. For such a crustaceous animal has, with the excep- 
tion of the malepartsof generation, just as many external organs ; and these 
organs, considered separately, are composed of just as many essendal portions, 
and occur as a whole, and, in their separate parts, in the same rela^ve pod- 
tionsaa In the old individual. The form also of each part isof such a descrip- 
tion, that in it we can rec<^ise distinctly enough a certain portion of the 
pertect animal. Probably, however, there Is no animal farmed in an eg^ 
whose individual externally observable organs, when it leave* the^g, present 
collectively and separately the same proportions, as they possess In their tain . 
lufed conditloD. > 
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'Slt^ttOraiifyiiiodvnrteljgnBt deriitioiuuitha piDpDTti0iB of. the (^k- 
inUe«xtmal(iigHni, like thoie (exduditag tlie ejef).<M!ciirniig in tbenewlj> 
bom DaeafoJet, caD afford Do. grounda for out Jbrmiog luch an (q)i)iioil ngwd- 
Ing them ai that pipraned by TbompMs. In parfrct ipecimeni of the Asta- 
cui Leptodactjlua, the tentacuhe of the male in propartionto the body are at 
Umt twice aa great m in thetemal^-wiUioutoiiT cKiduding that Ibefonale 
U much leiB perfect than the male. How campletelj dttfe^nt, on the other 
haBd, are the rriatiaoB of man; lower cruatacea in their p^ect and in thrir 
'inqierfect ctmdition! All the Iiopoda, with whose development I un ao- 
quainted, oame into the world with fewpr bonea than thej endiiblt in tlielr 
ttote of maturitj— the Bopynu aquillsnim haa three pair lesi ; the C^ofapH 
jhaveno booes when they cone out of tlieefg, and iome pMtaof the dentsij ap- 
]iantlUM« »1m awantii^ I the Lepaaand Balani reaenbte their parents jutt 
4a little as the Csehpetdavhaa thejcome out of the ofg. These are anlmab 
'Which we can wy with Justice and reason enter theworld in. an extremely im- 
^r&ct condition ; but, as to the Dtaapmigt, to Su- a« I have examined thtSsc 
derelotiment, I niutt deny snch on assertion, and of them I can say nothing 
leas than at the end of their exiat^ce in the egg they have exactly tl>e nmc 
aspect, and are as fully developed, as the full-grown individuals. No phy- 
^logiat would make a similal asaertion ief;arding a nenly born bitd or ijuai)- 
niped. 

We certainly remark a conadenble dif&rence between the aniaial when It 
lenm the «gg and an old individgat, in reference to the form of the whole 
body i but this arises ffom the ciicuBUbrace of . the young one carrying away 
a considerable ijuBntity of yolk from the tgg, .The yolk fills up a laige,per. 
liapi Uie.JslgeBt, porti/in of the ceviUesof the body. Hence tl>e greatCD: 
breadth of the thorax in the matttied embryo of the Filsmon and the Cnui- 
.gon; hence the.greater thickness of that partof tlie body in the matuied em- 
bryo, not merely of the Crustacea, but also of the EiipUa ; tience also the 
circutnitance, that h) all of them the middle portion of tlie riiield, in propor- 
tion to the lateral pottloni^ la very much larger, and rdatively also much 
thiinieT,11uu( aftu'wards when the creature attflna'ila ftiU miturity. 3ut 
bird* alio talte with tliem fiom , the egg a portion of Uw yolk, and many of 
them after creeidng out bare ttiU a ne^. large b^y,.jyet nevertheless no one 
Hlfuld awart.tfaat birds «ome into tbe world in a very imperfect condition. 

TIte Btomocti and the liver may, peAtps be but litileJeveloped when the crab 
leaves, the agg^ and the organs of gensralim may pariiaps be entirely awaut- 
ing; but I eonitot believe that "ThtolisoB, fmnded Lis aaeertion on these on- 
gaiVil'''' I have bb^. specimens of five o{: six apeciaa o£ ciahs, which carried 
^^1 but nope .of the e^a, so far bb I remember, were talker than pi^y 
»eeds. I^newl; bom young ones of these animals, it would,, thaief ore, have 
been a difficult («sb to investlpte the relationa of the internal organs met»- 
tifute^ V>flve, an4 which were partly covered with yolk. 

In fmttluf ion, I must remark, that I haTO'Dot been able.ta procure a slglit 
of tlie gri^al paper by Thompson ; and that I have jinly aocn the. al)stntct 
«f,ita, nt(m iptpoitantxQ&tenita which was fiublislied.in the Isis. .Psrbape, 
jU)weft«% inuch -of. inhst I faavesiMedin thisle),terisnot applhnAlelalbe 
jinnoif '".SMttioDi And'i4iniay perchance tum.out, that,lUte'i)Dn^Quhnt0, 
iJ¥W«.bPWiBMiH(f(,#iMt«.wind'nii]L C~tI,)(V;Ic 
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Meteorological Tablet. 
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Table indicating the General State of the }VeaAer, with the t^tened 
Atma^herie Phenomena. 
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Tbe mortality in thi> neighbourhood durini 1816 much beyond an avetage ; the pre- 
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Deicriptwn ^ several New or Rare Plant* Khkli have lately 
Flowered m the Nei^bourhood of Edinburgh, chiefly in the 
Roj/al Bokmic Garden. By Dr Gkabau, Prof, of BoUiny. 

Mar<A 10. 1837. 
Begonin platanifolia. 

B. piaUm^foHai frutlcoM t fo^ subtequallter renifeTmlbiu, lobatU lemi- 

llukdenticulatb, utrioque biipidia, lubtui purpurascentibus, labia «cu. 

til i Btipulis oTBtiB, acutu, rigidis, demura mnrceBCenUbuB. 
B^<»iia platanlfoUg, SiAett—Spmiffri, &jA Veget. c. p. p. 407. 
DeicftiPTioir — Stem erect, robust, W rapid growth (in our ipedmeiu 
ftom !t to H feet hjgb) round, iaiutt tllghtl]' swoUeu, and inaTked irith 
Tings from whence the stipules fell, sliriitljp spotted, glabrous, shewing little 
disposition to develop brvnches, unless the top be injured. Leatm (8- 
10 inches across the greatest diametar) allemate, peticilate, Tenifbnn, 
nearlj equal at the base, lobed, hispid on both sides, dark green above, 
palerBiid becoming purplish below, espedall}' on the ntx, wli&b are strong 
and prominent; tobes acute, contorled, serrulatoHlenticulate, and in the 
biterstkes between the teeth creaulate aud cUlaled ; petiole* (3~^ Ische* 
long) nearlj round, slightly flattened above, erect; stipules opposite, 
IntmbliaceouB, ovate, acut«, involute, herbaceous, rigid, marcescent. 
Cymes azltlarj, on peduncles as lone as the petioles, dichotomous, bearing 
always a flower tn the cleft, fullj developed only after the leaf from the 
axil of which it springs drops, branches tlighttyhajiy, spreading like afan. 
Malt jtomen {there are no others on the only two specimens which have 
flowered with us) 4-petalous, nrarly white, very large (S Inches across); 

Ktals very unequsl, the larger rotundato-ovate, the smaller ipathuUto- 
lear. Slameru numerous, connected onlvat the base,t)laments alender, 
connective thick and clavate, anther-cells small, on the outside of the 
connective, and towards ils edgea. I am much Inclined to think that 
this is a ditEclouB species, and that the male plant only is in cultivation. 
We received this larse and handsome species at minourgii from Berlin 
in ltj34, but tbe plants did not grow vigorously, nor flower till the end 
of la«t year, when our Increased accommodation at the Botanic Garden 
enabled us to give them gteater store heaL 

Glianthufl puniceus. 

Cfntnioeia; Snticnsui, diSUsus, glaber ; foliotla altemis, oblongis, sub. 

emarginatia ; iscemia peEidulis multiflorls; calyce lUentata; legu- 

mlne glabro. 
Clianthus punkeua, Soland. MS. in Mus. Britt — All, CunnuvAon, in 

Hort. Trans, vol L N. S. p. 621, t. aa — Hot. Heg. 1776. 
Donia punicea, ^>on's Gen. SysL of Gardening, 2. 4SB. 
Descbiption. — Sbsa shrubby, round. Bant cracked, but otberwlae amootli. 
Braruslut diffused, green, glaliruus, aligbtly angled. Latea* alternate, 
pinnated with an ood lealet; common footatalk, round, with slender fur- 



low, «dges slightly revolute, middle lib cbannelled ^wve, prominent 
and rounded below. Jtaamet axillary, pendulous, maoj^oweredt lower 
flowers expanded first, flexuose common peduncle and pedicels green, and 
slightly pubescent, each pedicel «piinging from the axil of a small green 
ovato-lanceolate spreading bracteo, and wllh two suboppoaite bracteobe 
in the middle. Calgr campanulate, green, lla mouth somewhat oblique, 
VOL. XXtl. MO. XLIV. APBIL 1^7. sb 
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witb five nibcqual deltoid«o-«ubulate adpreaied teeth. Ctmlia of Dewlf 
uuUbim red, uid becoming Uvld In fiiding, vtty bandaome, but tlje whgu) 
nceiqe la W so tbsn it otfaenrlse woulobe, \a consequence of the gr«. ■- 

' ' dual alongatlon of tbe pedicelt, being ^proportionalclj greater than the 
rachii, bj whicb the whnle forms a dense and contused ovate mm. 
. Tezlllum ovato^cuminate, reflected fWim near it* base, alishtlj etriped 
with white nearits centre, somewhat callous at the ctaw. Aue about half 
aa Ido^ narrow, oblon|i;o-eick]e-«haped, with a callona colourless curved 
claw, and a tooth on its upper edge afnearljEiinilar tekture, but (hoTter. 
Carina a> long hi the vexiUum, nearly colourless on its inside ui the 
lower half, nionopetalous,with colourless undivided daw, and short bhtnt 
tooth OQ the edge on each side, acuminate, curved forwards. Stwment 10, 
dladeliihiius, filament cotourless; anthers uniform, oblong, yellow; pollen 
granulea minute, golden coloured, shiiring, round. Pittil green, aa long as 
tJie keel, and closelr wrapped uun it i germeo glabrous, fumiwed aloi^ 
ita upper edge; atjle covered with long simple white faalrsinaline along 
Its upper side, and extending nearl; to its middle ; stigma small, tennt 
nal, capitate. Ovufet numerous, crowded. " The flowers are succeed- 
ed bj brownish-black fwdi, 2^ inches long, seated on a slender stipe, and 
Gouvea on tlie upper instead of the bwer edge ; so that unless attention 
be given tu the manner of growth, it would seem as if the seed* grew U> 
the lower instead of the upper edge. They are covered all over with • 
delicate cottony down, in which lie the small kidney-obaped aeedi, <£ a 
dull yellourlsh-ochre colour, mottled with small dark brown blotcbetuid 
(pecklea."— i/orl. Tratu-X-e. 

We received at the Botanic Garden, Edinburgh, thia -verj handsoms plant 
from Mr Low of Claptun-nurserv in 1836. It has been cultivated both 
in the open ground and in the greenhouse. In the former it Uvea, but 
unfbrtunatelj does not thrive, and will never be ornamental, unlest per- 
hapt on a good wall, and well protected in winter. In tba latter dtua- 
tlen it is moat luxuriant, but has produced no fruit. It Sonered llrst In 
Fek^ary 1837, and will probably produce a long auccesaion of blcMoms. 

Datura guayaquUenBia. 

■ D. puayaTuifeftJit ,■ herbacea; foliis ovatls, subaeutla, h 

lnt»eirimiB, obsolete rinuitis, utrlnque gi ' ' 

coroUa infUndibulifarml, lobls quinque dentlbu 

capsulis murlcato-apinoais, pendulis. 
Datura zuajaquilenaia, SmtA, Sjnopsls PL ^qulnoct. 2. 151. — Spring. 

SjHt. Vuet. i. 627 — loiw^rar DetUmtitafupt, in Diet des Bciencea Nat. 

12. fiSL 
. DSKJUPTioH.— Aool ajiDuaL Stem {3 feet high) herbaceous, erect, round, 
unequally dlcholomous, slightly reddened, densely covered with loft 
glandular pubescence of unequal length. Letaiet(^ inches long, 4) broad) 
petlolate, ovale, obscurely sinuate, very unequal at the base, one or two 
of the lower ones only, and those on the young plant, being generally 
equal, subacute, gland uloso-pubescent on both s^es, bright green above, 
paler below, strongly veined, the veins prominent behind ; petlolea 
round, with a groove above, half as long as the leaves. Fhmtri In the 
clefts of the stem, erect, pedunded; peduncle (1 inch long) round, stout, 
wect, becoming cemuaus as totn) as the flower fhdea, Calga (3 inches 
Ioti(^ green, covered with pubescence similw to that on the leaves, 6- 
toothed, Ihe teeth unequal, acute. Cerolla twice as long as the calyx, 
fUntiel-Bhaped, with minute glandular pubescence, while in the upper 
half, green in the lower, plicate; tubs strongly ribbed ; limb erect, fi- 
lobM, lobes subacute, at the bottom of each of tbe shallow sinuses be- 
tireett the lobes a rib is pri^cted In form of a tooth, green, and hooked 
inwards. Stangni as long as the tube t fllamenta adherent to about two- 
tbirds of the tube, glabrous t anthers erect, white; pollen cream-coloured, 
granulea minute, spherical. PUIS sborter than the stamens, colourless ; 
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'' i^IeSlifi]Ttii,glidiraua; stigma spatbulate; gwmen denMtj mifricsted, 

I , Mated 01) « 5Job^, vrhite, glsbroua diA. Frail peodulauB. 

Thts speCiea grows nbimdantl; in moist pluccg on the shore* of the Pacific 

near Guaytqail, irhcre It bloMOtna in Fetmuiy bdiI March. It wm 

raised bj Br Neill in his garden at CanonmiUs, near Edinburgh, from 

Peruvian seeds sent bj Mr Tweedie^ and flowered in his stove in Octo- 

' berlSM. 

Z/^EJa biTButa. 
' I« MmUdi Mule fraUcoso, piloM, nibteretii foliis ovatis, tpurtim den- 

tato-aurati;, piloaiugculls- 

Lopezia blrauta, Jacg. Coll. 6. p. S. t. 16. f. 4 Vahl, Eniuner. 1. 3. — 

mud. EnufflS. 7— «i>™. 't SiA. I. 34— 4>r«>v Syst- Veget. 1. 16.— 
DC. Frodr. 3. 82. 
Lopezia Meiicana j3 hirsuta, IVUhL Spec. PL 1. 18. 
Lt^wzla racemasa S hlrauta. Pert, Sjnops. 1. 4. 
. Iiopaci* pubttsceiu F KmA. STnopa. 3. 390. 

, 'DtacnnTios.^Slem erect, nhrubbj, hairy ; barb brown, greea on the 
twigs. Branchea numerous, spreading at right angles to the atem, de- 
cusmted. LeoMi petiolate, ovate or ovato-lanceolate, of liTelj green, wlUl 
•light pubescence, chieBv on the veins below, distantly toatn-aerrated, 
towards the flowers rather more entire. Flowert solitary, axillary, in 
pseudo4pikes towards (he extretnitiei of tlie branches. Frnttmaht longer 
thsD the petioles, spreading, flliform, pubescent. Calyx segments linwr,' 
reflected, reddish-Urown, greenish oil the outside and at the apei. Pt- 
tah pale, orange-red, brighter and darker towarda tbe middle, ipatfaulat^ 
the outer broader, and somewhat falcate, the inner genicuUte. Fertile 
Uamen projecting from the centre of the flower, shorter than the petaUj 
filament ' dilated in the lower hUl^ and concave ; anther oblong, elell be- 
low ; barren Manen petal-like, reflected, emarnnate, ita sides folded' fbr- 
wuds, more aTtaige«>laured than the petals. Pitlii ihorter than the fei^ 
Ule stsmen ; germen green, globular, style ctafate ; stigma terminsL 

Wo received this plant from Berlin in 1836, under the name of Lo^tia 
• Jruttxeoi, from which, however, it differs in its very hulry stem. Fe»r- 
ful of adding unnecessarily to specific names, I have considered it the 
sane as the L. ImmUi of Jacquln i though its deddedly shrubby stem, 
certainly not annual root, iFs spathulate, not linear, central petals, and 
its much less hairy leaves than those represented in Jacqula's figure, 
leare me In Hme doubt aa to ita identity. It possesaes little beauty, and 
will probably require protection in tbe greenhouse, where it flowered with 
lis in February 1837- 

Tbs £^ Mnuta la said to have bnn introdueed into cultivation in Britslii, 
In 1796, and is called in our catalogues bienniaL I have not observed it 
In' any collection. 



Proceedings of the Royal Society of Edinburgh. 

1836, December 5. — Sir Thomas M. Bbisbank, Bart., Pre- 
aMent, in the Chair- The f<41owing CotnmunicKtionB vere 
rMd:.— 

1. On an Arrangement of the Planets and Satellites, accord- 
ing to' their Distances and Masses. By John Patersoii, , 
Esq. Schoolmaster of Douglas- 
The author has snggested an empirical law, which seems to him 
]>b2 
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to r^nlate the arrangement of the planets and fatelUtes. Bods 
long ago proposed an empirical law, which he thonght regulated 
the diBtancea of the planets from the son ; namely, that their dis- 
tance* form a series, increasing by the snccetsire powers of the 
nnmber 2. Mr Paterson has propounded another similar law, in 
r^^d to tbeir siies ; namely, that throughout die planetary sys- 
tem there is a r^^ular alternating increase and decrease in sixe, at 
the planets increase in distance from the sun, or the satellites from 
the planets they accompany : that there is a prC^essire increase 
from the first to the third, a' decrease from the third to the fifth, an 
increase, agiun, from the fifth to the aeventh, and agmn a decrease 
from the seventh to the nintii. He illustrates this supposed law by 
referring to the respectire masses of the planets, and of the sat<l- 
lites of Jupiter and Saturn ; and he observes, that, in order to bring 
the whole solar system under the law, it is necessary that two new 
planets be still discovered between Mars and Jupiter. 

The law thus conceived to exist, is deduced empirically alon^ 
no reason is assigned why it ought to be observed in the constita- 
tion of the solar system. 

S. Notice regarding the Composition and Properties of cer- 
tain Concrete Juices, resembling Gamboge. By Dr 
ChristisoD. 

This notice is intended as a supplement to the observations read 
last session by the author, on the conytontion and sources, of tiie 
different kinds of Gamboge. It is well known that Liuueus re- 
ferred gamboge to die Gardnia eamboffia, Willd. ; and others have 
supposed that a kind of gamboge is also produced by the Xanlho- 
d^pmu pietoriiu. Botfa are natives of Ceylon, where, as appean 
from the former investigations of the author, a ralMtance is pro- 
duced almost or absolutely identical with Siam gamh<^(e. It ap* 
peared, however, from the inquiries of Dr Graham, read befme 
the Society last session, that this Ceylon gamboge is produced bj 
an undescribed species of tree, and not by either of the spede* 
just mentioned. 

Dr Cliriitison has now been enabled to add to this investigation 
an account of the eompositjon and properties of the concrete jaioea 
of the Gareima eambogia and XanthmAymvi pwtoriia, which were 
transmitted from Colombo by Mrs Colonel Walker. These eon- 
erete juices, which were sent attached to the barks that prodoeed 
thmn, itifwc from gamboge in ' having a much paler yeOoir ctdow, 
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And not hdug at all «mnltiTe. That of tbe Gareiwi auAoffia alio 

difiera in not beiii^ at all poi^atire, at least in dosea tfaree -or four 

timu as great oa the coitoniaFf doseB of gambt^ t Bud its otdonr- 

iag retio possesiea only a tenth part of the intensitf of the colour 

of true gamboge resin. Farther, botif the concrete jnioea in qnea- 

Uon differ euendally from gambc^ in oompowtion, in lo far aa both 

contain proportionally less gum, and one of them containa some to- 

Istile oil. Tlieir composition was found to be as follows :— 

Be^ . . . . eao 7K6 

AraMD . . . . M-0 *7-^ 

ValatUetdl . . .12.0 0.0 

Accidental fibre . . B.O K.& 

IjDU) probablj vulatile oil, 3.0 0.0 

10S.0 lOf.0 

T%« author f^heo' annonnced that Dr Graham had been lately 
enabled to detwmine, with the aasiitance of Br Brawn, certain 
points which he had left andedded in his paper of the preTions ges- 
rion, on the botanical source of trne Ceylon gamboge. It now ap- 
pean, that the spedmen from whidi Murray of Gottingen eeta^ 
blished his SlalagntilU gambogimdeg, and which is still preierred in 
the Banksian Herbarium, is in reality a patched one, consisting, 
probably, of the XanAochymut ovalijolnit and of the tme plant. 
Dr Graham has therefore felt no hesitation in attaching to Mrs 
Colonel Walker's specimens a new generic name, derived from the 
dehiscence of the anthers, namely, H^>radendnm. He has retuned 
the old spedfic name QtatAogundet ; and he has been enabled to 
add to the new genus a second species, H. ^-ipticum, fonnd by Dr 
WaDich in Sylhet, and supposed by that botanist to be a Garcmia. 
3. Farther account of iudicatioiiB of Changes m the relative 
licvds of the Sea and Land. By James Smith, Esq. of 
JordanbiU. 
The new localities in wfaidi the author has fonnd allurial depo' 
uts containing marine remains, oocnr on both sides. uf the rirer 
Qyde, in Lodi Ryan, in the island of Blcye, and on the east and 
west coast of Ireland. Near Glasgow, and in the county of Lime- 
rick, sea-shells were found aI>ont 80 feet above the level of high 
water. In the Ticinity of Dublin the marine deposit was upwards 
4^300 feet abore the sea. T)At Bmith considers that indications of 
this change of level will be found on every part of the coasts of thd 
Bridah ialands. The deposit belongs to the newer pliocene of 
Lyell. The shells, of which about seventy different speciea have 
been collected, agree in general with those now eusting in <the i 



AitiA HM. There are, howev«, mmt ofthew vhieh «^>«at t^ 
imre beotme extinct, or tX least *r« not known upon our «Oiwts- , 

■ December 19. — Dr Hope, Vice-President, in the Chair. The 
following Com muni eft tions were read : — 

1. Observations on "terrestrial Magnetism made in different 
parts of Europe, especially with reference to the in- 
fluence of Height. By Professor Forbes. 

These obseTTations hare reference chiefly to the intensity of the 
earth's magnetiam, and were made for the moM part with Han- 
Bteea's apparatiw, in the possemion of the society. 

Th«^r«l sectyw of the paper refers to the method of making the 
obHrTtttionft which ia iieuly tlwt of Professor Haneteen. 

Hie uetmd reCan to the corrections applied. These aro— 1. bf 
tiie rate of the ohroBometer ; 2. for rednetion of the ribraliona of 
tiie intensity needles to infinitely small arcs ; 3. for the effect of temr 
peratnre in diminishing the magoetism of the needles, iriiidi was 
determined for each by direct experiment ; 4. for changes in A« 
earth's magnetism ; 5. for progressire changes in the needle's mag- 
netism, which were considerable for one of the Hansteen needles, 
bat for the other very small. 

. The &ird section contains tabular views of the reanlts obtained 
from different series of observations, bnt particularly from one ae- 
liea made in the central chMn of Alps in 18S2, and another in tbe 
Pyrenees in 1835. The faoriaontal intensities at asreral detached 
points, as Edinburgh, Brnaaels, and Paris, were also ascertained; 
that at Edinburgh is expressed by .340, Paris being l.OQO. 

In tbefiuTth section, the results are grouped and antdyxed, the 
AliHne series being first taken, and the relations of the intensities 
ietennined with respect to latjtade, loDgitnde, and height. The 
same was done for the Pynnean obsMTadonai Uie rAsults being 
not merely graphioiUy deduced, bat actually calenlated fiwm w 
many eqoatioas of condition as Aere were statidns, by the method 
of least sqnsres. The fallowing numbers were obttuned ^~ 



■Variation of inteubitj for 1' of ) 
latitude, N Increoalng, . / 

Tariatlon of intenslt]' for 1' of) 
longitude, E increasin);, / 

Variation of intensit; for 100) 
ofh^ht, . . . ]■ 
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. Of-theie reanhs, tbne obtaiaed id the A^w, and by it««dU No. 1, 
•re the Boat tn»t-w»rthy. From the variatifiD dvfl to lodtude and 
loDgitnde, the direction of the isodynamic ilnea is eawly found. la 
the Alpa, tb«y form aa angle of aboBt 76^ witii the iMridiao, te the 
& kf aonb, aevriy oaiadding with the ^oiogiaal axii of daat {tart 
«f th» cbaia. Hie ramln ia the Pyreneea an of a more donbUid 
vhanoter, the iMwervatioiM haTuig been made orer a rery small 
Mea of wontry, and exhibith^; amae anomaliei. They voald ap-- 
peitr to hidicate & dtreotion from N. of W. to S. of EL, which ocna> 
Vides with the mlnnralogieal azia, and doea not agree wklt Hana- 
tMn'am^h 

With regard te the effeot «f height, tin avtbar firat oMwden 
Ae evideaee already brought to^ bear en the aDbjeet, whiob ha ooo- 
«ider« aa ahnoat quit* iauoadoaire, from die imperfect aatnre of 
«he data, and the limited exteat of the indaottea. The raaOlt at 
which be haa atrived a> the moat probaUe, from the combination of 
aS his expMimenta, is a dtminntion of ti^utb part of the intensity 
<W 8M0 feet of asoent ; a qwmtity so small, that it can ealy be ex- 
pected ta be diseorared by oDmbining a great many obserratiooi. 
^e sam of tiie heights of the stations to whidi he has carried tbe 
fbnst«en apparatus, amonnts to abore 160^0 feet, or 90 Terttoal 

' In Ibe^^th and last section of hia paper, tbe author quotes his 
eiis^^ations on magnetic dip, which he haa determined (with a 
small instrument) at a considerable number of points ; and by oom- 
blnhig tbe results in the same manner M before, be has eadearoured 
to approximate to the position of the lin«s of equal dip in the 

2. Notice respecting a. New Reflecting Microscope. By Mr 
Guthrie. 

Mr Guthrie modifies Amici's microscope, by removing altogether 
tbe plane speculum, and placing tbe object to be riewed in the axis 
of the tube. This arrangement is to the microscope what Sir W. 
HeFidbel's'is to the reflecting telescope. In order that tbe otiject 
nay be properly illnminated, the part of the tube next the aiirror 
is wholly remored, and three pillars substituted lor it, to one of 
wWob die stage for the object is attached, and regidated by an ad- 
jastiag screw. 

Some observations were made by Dr Martin Barry on Uni-- 
ty of Structure in the Animal Kingdom. 

. „Gooj^lf 
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1887, January 2. — De Abercbombie, Vice-Preadent, in the 
Chait. The following communications we^ read : 

1. On Tea Oil By Bobert D. Tbouuoo, M.D- . 

A apfloiefl of fixed oO, Au^hrly lued in Ohub &r the mse •«»- 
liomical pnrpose* for wUeh olive oit is employed in Son^e, fau 
been ascert^ned by recent trar^en in China to be produced in all 
probability by the tes-frfaot, or anodiec epeciea of the ume ns^d 
ftmily. He author aMigng reasons for beHering that it eilAer If, 
or may be, obtained from the aeedi ef Tariooa apeciea of the two 
^nera Thea and Conwifior. It has been hitherto almost nnknown 
in Europe. It is wben freBh quite firee of smell, of a pde ydloT 
dnt, without any sediment iriien long kept. It re^sta a cold of 
40° F., but at S9° becomee like an emidsion. Its deonty u 9S7. 
It is iniolnble in alcohol, sparingly solnble in ether. It bunu with 
a remarkably clear white flame. It consists of 75 parts tsS elaine» 
and 35 of Btearine ; whence the anther infers its elementary eom- 
posiUon to be^ oxye:en 9.853, carbon 78.619, hydrogen 11.627. 
He is indined to think tiiat this oil might prove an important ar> 
tide of commerce in the Elast, because in its properties it is superior 
to cocoa-nut oil, and the Tariolis other oils prevd^illy nsed fat 
barning, or as oleaginons condimeoti, in ABiatic^Gonntriea. 

2. Observations on a New Species of Briti^ Gurnard, and 

on a New Species of Sole. By Richard Pamell, M.D. 
S. On Aplanatic Teleeoopes, a posthumous paper by the late 
Ardiibald Blair, Esq. 

Janvmy 1-6. — Sir Thomas M. Bmsk&NE, President, in the 
Chair. The following Communications were read : 

1. On the Condition of the Earth, as it is first described in 
the Mosaic Account of the Creation. By Mtingo 
Ponton, Esq. 

In this paper, the aotbor coufined his attention [wiuoipally to 
those words of the ori^nal, which, in the received translatioo, are 
rendered " without ibrm and void." He considered that, in a phi- 
lol^oal point of view, the moat correct translation is " TTHtWoM 
and emptiness," or, in the adjective form, " immeassiAble and im- 
ponderable." 

The bearing of the most recent philosophical discoreriet, ud v/t 
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TnemKmgt ifikt Sa^ Aekfy ^EAAmf^, «1 
-Ae apiriowof MtBndpmoM^lisn uid gtnlo^li, upon tha inMt- 
preUtion of tkia panag^ fonned the next Bubject of inquiry-. It 
wa» itated that there ire three preraUing opinions in regard to tba 
Moauo aoronnt of tneatieB, arising oat of tJiree differoit vieirs with 
veipect to the period when those strata were fimned whkdi eon* 
tain Mgmlo remains. One opimon is, that these strata wwe form- 
ed at ■ period altogi^her anteeedent to ttie erents desoribed in the 
second and incoeeding vmrsea of Genesis. A second opinion i^ that 
the stoats were fonned during the rery epoch embraced in die 
Mosaic narradre ; and a third, titat tlief were fonned sobseqiieat 
to that epoch. la both of the latter views, the description of the 
-Mate of the earth is considered as applicable to its original condi- 
tion when first created. The uithor seems to lean to the second 
-opinion, and Infers tJiat the primitire conditi<m of tlie Mrth was 
probably gaseous. ' 

2. On the Result of Experiments on the Weight, Height, 
and Strength, of ahove 800 individuals. By PFofesaor 
Forbes. 

These experimeDts were made npon -students in the University 
of £dinbiirgb, chiefly between the ages of 14 and 2^ and were In- 
tended to illustrate the general inquiry as to die law of phyuoal 
development with i^^ bat more particularly to afford data for in* 
Stitoting comparisons between different nations. Fur this pnrpos«^ 
diroughout these experiments, nativea of Scotland, England, and- 
Ireland, were diitingmahed ; and though the numbers belonging to 
the two latter countries were compnTatively small, still the general 
coincidence of results, as to the three elements of weight, height, 
and strength, gives some confidence even in that part of tlie in- 
quiry. 

The wdghts were expressed in pounds including clothes ; the 
heights in inches, indnding shoes ; the strength was determmed in 
uounds by R^^er's dynamometer. 

All these data for different ages were expressed by projeodon 
npon ruled paper, and interpolating carves used to deduce the mean 
reanhs, whidi were then tabulated. A comparison was instituted 
with M. Quetelet's condusionB, from experiments on a similar class 
of individuals in Belgium. The following deductions were made: 

1. That, in respect of weight, height, and strength, there is a 
general coinridence in the form of the curves widi those of M. 
Quetelet. 

2. In Britun, the progress towards maturity seems greater in 
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■ Ike iMrUer jkm (14 tv 17) dsn in Bi^nm, and ilomr kfUt- 
Inu-di. Tbii a«D» more ftron^lf imfimtml n the'Bn^irii thftn %i 

'tiK BMtoh curvM. . . .... 

' 8. TIm H^erior pbytical dcrrflhtpiUDtdif aitiTM of Mm vamaUy 

Ab«v*lfa« BdgiH».u vcrjrauirked. la nraigtli it k f^reUMt (J>di 
of Ifaa irliolo); in faalglUleut. 
A: 6o fcr u Ike Bqglitb md Jriik cbttm obb k« MandeMd as 

'«arra(!t« tliej indicate that, the Bm^A are the leart developed of 

■<lie Metivea of Britain at a giren agei the Iri^ meet, the Scott^ 

:r«taiBing an intermediate plara. 

5. Hh maximnn height i* barely attained at the a^ ttf 25. 

6, AU the dereli^mente inoraase during the period of obeerva- 
tion (14 to 26 yeare of age), and all increaw more alowly as age 
infreawa. Heace the murea are ail conTez iqiwarda, (the abicitMe 
or age* b^g projected horixontally). 

9. Description of a Single Abhromatio £ye-6lass. By Ed- 
ward Sang, Esq. 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. Solar Radiation. — Sir John Herschel, in a communication 
to M. Arago, says, that the aolac radiation is greater in trojncal 
than in temperate countries. Thus, that, by means of his act- 
ninometer, he found the solar radialitai at the Cape of Good 
Hope to be 18|°, while in Europe the maximum of the direct 
M)ar radiation does not exceed 29j°- 

S. Lunar HoIq. — I started one night in December from Port 
■Ijouis to walk across to the military post at Flacq, and my path 
Uy for several miles thfuugh a very wild district, along what 
had originally been a road, but the rapidity of tropical vegeta> 
tibn, and a cot^ de vent, had made it in several parts difficult 
to be recognised, and especially on the night in question, as the 
moon was not high, and the trees, occasionally of magnificent di- 
mensions, ipread a deep shade around for several yards. I was 
picking my way along a space rather less inclosed than that 
through which I had already come, endeavouring to keep the 
beaten track, that my boots,' already nearly saturated, might im- 
bibe as little as possible of the dew, and listenings because 1 
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sotAi not<hel[l it; id tbeCioacIa, wbkb selit fgr^ a .ante. Att 
ffsetned to leave- no cranny unexplored, when I was startled bj 
catching, at a side glaoce, a. brilliant halo of ligbt aarrounding 
the ahiidow of my head. I tunwd qutokly round to examine it^ 
lUid found that it proceeded from the moon's ligbt reflected bj 
the detr-drops, clustering thickly on every blade of grass. It 
appeared to me singularly interesting. I felt continually disr 
posed to watch it, and regretted, vHben I struck into the great 
rbftdftbat it and I had paHed company. It seemed to me too, 
OS I walked along, that I occasionally got a glimpse of a mudi 
larger and'fiunter circle, concentric with the other, but this only 
for a few paces, and it appeared to me plainer when not looked 
directly at. Since my return to England, I looked, but looked , 
in rain, for this companion of my walk ; there wants the clenf 
l^liancy of tropic moonlight, and the vast cbpioosnesa of dew 
in this less favoured cliiaaie.—'ComtftuHicalicn. 

8. Connection between MetenrcHogy and Vegetation. — it 
Bouasingault has addressed a note to the Academie dea Sciincet 
of Paris, which is entitled. Comparative examination of ike Me^ 
teorclf^ical circumttances under which our common grains (^ 
CereaJia), Turkey-toheat (Maize), and potatoes, vegetate at Alt 
Squator, and in the Temperate Zone. — In this examination the 
author has first made iuvestigations into the time which elapses 
between the 6r§t springing of the plant add its full maturity; 
He then determined the temperature of the space of time which 
separates these two extreme epochs of vegetable life. By com* 
paling these data concerning any given plant which is cul- 
tivated both in Europe and America, be arrives at this curious 
result : That the number of days that separates the commence- 
ment, of vegetation from its maturity, is more considerable ia 
proportion as the mean temperature, under the infiucnce of which 
the plant grows, is less ; the duration of the vegetation will be 
equal, however different the climate may be, if this temperatore 
is identical in the two places j and it will be shorter or longer 
aoeording as the mean heat of the period of time necessary for 
the aoeomplisbment of the ve^tation, is itself greater or less; 
in o^ber words, the duration of the vegetation appeara to be in 
the inverse ratio of the mean temperatures. So that if you 
fnultiply the .number of daysduring which any; given plant ver 
getates in thew distinct £liraateB,:by the meanlemp^^uiVLftf 
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the actual period of its v^etatioa, you will <^tain numbers 
which are very nearly equal. This reeult is not only remarkable, 
inasmudi aa it seems to indicate that, under all climates, the same 
annual plant rec^ve^ in the course of its existence, an equal 
C|uantity of heat ; but tt leads also to a direct practical result in 
enaUing us to decide upon the possibility of introducing any 
paiticular vegetable into a country, as soon as we know the 
tnean temperature of the months there. 

. 4. Climate ^Scandinavia. — Mr Forsell, in his very valuable 
work on the StatisticB of Sweden, ^ves a short but bteresting 
view of its phydcal characters. Nature, says the AtheneuUt 
in many regions holds despotic sway, compelling man to re- 
main a savage; even where human industry has broken this 
bondage, and civilization has reached its greatest height, it 
b surprising to what an extent the character of the people de- 
rives its peculiar form and complexion, from the natural cir- 
cumstances in which they are placed. The Scandinavian 
peninsula, comprising Sweden and Norway, has an extent of 
€652 Swedish (or 293,700 English) square miles, inhabited by 
litde more than four millions of people. Of that extent the 
larger share, or 170,240 square miles, belongs to Sweden, the 
remainder to Norway. In the form of its relief, the peninsula 
resembles a huge billow, riang gradually from the east, and 
then, having formed a crest, falling precipitously towards the 
west. The crest and abrupt aspect of the rocky wave, there- 
fore, lie almost wholly in the Norwegian territory. More than 
a third of the peninsula has an elevation exceeding SOOO feet 
above the sea, and S696 EngUsh square miles of its surface are 
above the limits of perpetual snow, but the greater part <^ this 
snowy re^on (neariy 3000 square miles) is in Norway. In 
Sweden, on the other hand, one-third of the country has a less 
absolute elevadon than 300 feel, while litde more than a twen- 
tieth part of its surface lies at a h^ght exceeding SOOO feet 
above the sea. Thus Sweden, contrasted with Norway, or oon- 
ndered merely in respect to its superficial configuration^ seema 
iavoured by nature ; but stretching as it does from X^at. 54° N.* 
through sixteen d^;rees of ladtude (1100 miles) northward^ far 
within the polar circle, the greater part of the kingdom ties too 
near the confines of perpetual winter. Between North Ci^e* 
srtiere the winds are so violent that the inhaUtants an obliged 
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to construct their humble dwellings in jnta dug on purpose, and 
Scbonen, or the aouthemmost district of the peninsula, there is a 
great diversity of climate ; but in the most favoured situations, 
as at Lund in Scbonen, the mean temperature of the year does 
not exceed 45° Fabr. ; while at North Cape, on the sea>^re, i| 
is at the freezing point ; and at places distant from the ocean, 
as at £nontekis, 150 miles farther south than North Cap^ 
and 1470 feet above the sea, the mean temperature of the 
year is four or five degrees below the poiiit of congeUtioo. 
The extreme cold of winter is modified throughout the penio* 
sula by the proximity of the sea and the elevation of the place, 
in each instance, as much as by the latitude. In Stockholm, 
which, owing to its insular situation, enjoys a comparadvelj 
mild climate, the thermometer frequently descends in winter to 
S8° below zero. A hundred miles north of that city (or beyond 
the 60th parallel), the mercury in winter freezes in the tube of 
the thermometer, indicating a degree of cold exceeding — 40°. 
We must altc^ther pass over the interesting det^ls fumisb- 
ed by Forsell, illustrative of the depend^ice of temperature 
on latitude and elevation, and content ourselves with a hasty 
glance at the zones of vegetation observed in the Scandinavian 
peninsula. At North Cape, Lat. 71°, potatoes, broccoli, and 
gooseberries, are reared with some difficulty. One degree far* 
ther south, at Alten (70°), a little barley makes its appearance. 
At Enontekis (68° SO') the cr<^ barley and bear yield a remu- 
nerating harvest, on an average, once in three years. Rye and 
bemp cannot be successfully cultivated beyond the 66th, nor 
oats beyond the 64th parallel. This latter is also the general 
limits of garden cultivation. The cherry-tree, alder, and maple, 
cease to thrive beyond the 6Sd, the ash and the willow at the 
66tb, the elm, lime, and oak, at the 61st parallel. The natu;* 
ral beech-woods of Sweden do not extend beyond Lat. f/7°< VU 
nally, the mulberry, the chestnut, and the walnut, arrive at per- 
fection in "Schonen (54°), at the southern extremity of the peniii> 
sula. On the coasts of Norway, vegetation is less curbed by 
the rigours of winter than in corresponding parallels on the 
shores of the Baltic ; and, according to Mr Laing, pears, plum^ 
and sometimes even chestnuts, ripen in the n«ghhourhood of 
Molde, 6S° 47' north latitude. 
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' ^ On the Temperdiure of Gremlani. — During the eleTsn 
jioan M: Miilier boa resided in Qiveiibind, he hka. oaly twicd 
beard the aound of thunder, which, repeated I^ the echoei <^ 
die mountainfi produced, according to biiXi a most extraordi- 
Ktiyasd inmuial ncdse. At FrederikBhaab the temperature 
of the only spring which exists m the neighbourhood, and; 
Fhkh is about hiQf % nfle east from the eatablirfunent, Ik ST! 
Fahr., whilst idiat'of dK atmosphere is 41°. This sprihg-, 
which is oa all sides eurrounded with snow, farms u nearij-dr- 
sular basin, from nine to ten fert in circumference, and ia about 
two feet deq). The temperature of the Greeoknd huts, du* 
ling summer, varies friaa 47° to 34° Fahr., according to the 
number of inmates, and a> the lamp is lit or otherwise. The 
temperature in the open air was 48°. The height vA one of the 
highest ice-mountains or islands seen by the Reehrrehe, was 
Toimd b; calculation to be 1 67 feet ; it probablj had a double 
base. 

■ & Sapid Fall of the Barometer during the late violent gale 
on MondMf the \9ih Febrvary 1837 ail Edinburgh.— 'Y:\it foU 
lowirfg results seem to be remarkable for this latitude. 
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Thus in the first hour and quarter the barometer fell .37 of , 
an inoh ; in the next quarter of an hour ,06 ; and in two hours 
and three quarters from nine o'clock the ^11 was .48. The ba- 
rometer observed is about seventy feet above the level of the 
sea by barometric measurement. — A. ConneU. 
■ 7. Red-colonrtdSea. — On the 1 2th of March (to the north of 
Cape Pilaris, in South America), precisely at noon, we were not a 
Htde alarmed by a considerable noise upon deck, and by the order 
immediately to lie-to. The dirty red colour of the sea hadproduc- 



ed the ^ery reasonable BUHpitioD that vewe^uixmathmL 'H(i#-' 
e*er, upon' sounding, there was no bottoot with ISO.fiidtons.' 
Prom the tofwiaBt, ibe sea appeared, as fin- as the eye oould^ 
rtoch, <^« dark red colour, and diis in a streak, the breadth if^ 
which was estimated at six En^ish Bailee, siid whidi here aadP 
there spread isto diort side brandies. As we sided slo#ly 
aloDgt we found that the colour chuiged iut&' a brilliant purple, 
so that even the foam, Atiiich is always seen at the stem of a 
ship under siut, was of a rose colour. The sight woa very strik-^ 
ing, because- dtis purple stream w^ marked by a very distinct 
line from the blue waters of the sea ; a circumstance which we^ 
the more easily observed, because our course lay direcdy through 
the midst of this streak, which exteoded from south-east to 
liorth-west. The water, taken up into a bucket, appeared iO' 
deed quite transparent ; but a faint purjde tinge was viable 
when a few drops were placed upon a piece of white china, and 
moved rapidly backwards and forwards in the sun^ine. A' 
moderate magnifying glass proved that these htt)e red dotsj 
which, with great attention, could be peroeived with the naked 
eye, conaiated o? infu»oria, which were of a spherical form, en- 
tirely deatitute of all extemat organs of motion. Their very 
lively motions were only upward and downward, and always m 
afimi lines. The want of a powerful microscope precluded a 
more minute examination ; and all attempts to preserve sou* 
of the animals, by drying a drop of water on paper, failed, as 
they seemed to dissolve away. They were extremely sensible 
to the effect of nitric acid ; for a single drop, mixed in a glass 
<^ tills animated water, put an end, almost instantaneously, to 
the life (^ the millions that it cmtained. We sailed for four 
hours, at a mean rate of six English miles' an hour, through 
this streak, which was seven*iniles broad, before we reached the 
end of it; and its superficies must therefore have been about 
168 English square miles. If we add, that these animals may 
have he«n equally distributed in the upper stratum of the wat«v 
to the depth of six feet, we must confess that their numbers, in- 
finitely surpassed the coacep^n of the human nnderstanding." 
— Poeppig's TraveU. 

- 8. Qae»tion» respectbig' the Effects of Clearing Land. J 
Letter addrested b^ the French Mmieter ^ Finance totht S^ 
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cr^irsf ef ike Acadee^ dfs Scien^et in Paris. — Sir, — The Ccaa~ . 
wiaaou. spptaated by the Ordonnfince of the King an the 39th 
of Marph 1836, to examioe if there be any grounds to report 
upon, or modify the terms of the S19th wction of the chapter 
conceniiDg forests, so far as it respects the clearing of the woods 
of private individuals, w^s occupied in its sederunt of the 1 1 th 
of last June, with various particulars referring to statistics, mtC 
teorol^^, and law,, upon which it thought that informatioa 
might probably be demanded from the different ministers and 
public officers, as vdl as from the Pri/its and the Academy, of 
Sciencee. The minute of this sederunt, which is now, before 
me> contains the proposal to request from the Academy the 
aolutioa of the following meteorological questions : Ist, Have 
thermometrical observations been made in France, or can it.be 
otherwise deduced that the temperature has remained constant, 
or, on the contrary, has it varied ? Does the snow remain on the 
summits of the mountains as long as it was wont to do ? 2d, 
Within the period of historical records, has the time of harvest, 
Uie ripeningof.tbe fruits and thatof the vintage, been changed; 
has it been in some particular places F Have the rains become 
less and. less abundant P Sd, Does as much snow fall now as 
there did. during the last century ? Has ihere been any de- 
crease of, the springs which may be attributed to the bearing 
i^way of wood P 4lh, Are those cantons which used to be free 
^m hail now more exposed to its ravages ? fith, Has it been- 
observed that the destruction of the forests has made storm» 
more frequent P 6tb, Are the floodings of rivers more consi- 
derable and sudden than they used to be previous to the Be- 
volvtion P 7th, Is the direction of the prevailing winds altered 
since the clearing , of the countiy, and are they become more 
violent and injurious P 8th, Finally) is the bed of the rivers 
notably elevated P And if so, to what extent is the annual ele- 
vation P— I shall be obliged. Sir, if you will have the kindness 
to submit these different questions to the examinat^ of the 
Academy, and of its correspondents in the Departments, and 
to acquunt me with the results of the inquiry." This letter 
was sent to a Commiasion elected for the express purpose, and 
composed of MM. Dulong, Arago, Gay^Luss^ SOvestre, Oi- 
-rard, Mirbet, and Cortaz. 
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9^ Obtervaiiona made on the occasion qf two HaU-Stormi 
which occurred at Toulouse and Jauxac. Thejbrmer occurred 
on %tk of July 1834. By Mr Prof. Bdsgeraud.— The form 
9Dd the structure of these hail-atones, says the author, was very 
remarkable. All that I examined, without exception, had ao 
ipterior nucleus. These nuclei were generally roundish, ali 
though I also remarked some which were fiat. Their diameter 
w«s usually about two-fifths of an inch, though I found some 
equal to three-fifths. In the majority of these nuclei, the centre 
was occupied by a small opaque white ball, like snow. Thi^ 
little ball was sometimes reduced to a white poiot ; to which 
succeeded conceotric layers, alternately limpid and translucent. 
When these nuclei were divided into two, and polished on a 
plain surface, having a temperature superior to the freezing 
point, the section presented the appearance of some polygonal 
agates. It certainly did not appear to me that these layers 
were formed by successive additions of matter, and that i% 
was possible to effect thnr separation : the very reverse app 
peared to be the truth— the whole hailstone appeared to b« 
formed at a single instant, and I found it quite impossible, not> 
withstanding all my endeavours, to succeed in discovenng any 
natural divisions between these different layers, by which to se> 
parate them. It is quite apparent to me that such divisions do 
not exist, and that the formation of the layers was not conse- 
cutive. By breaking these nuclei with the teeth, the interior 
exhibited a texture which was radiated from the centre quite to 
the external surface. This arrangement, which could also be 
perceived in the entire hailstone, seems also to be opposed to 
the idea of their increase by the succes^ve deposition of layers. 
The snowy layers of the hailstone frequently enclosed minute 
air-bubbles, which were viuble to the naked eye : they were of 
different volumes, and sometimes very small and very numerous. 
Some portions formed very minute lamins, and then the hail- 
stones were iridescent. When the air-bubbles were considerable 
.in number and size, the hailstone was friable. The exterior jaf 
the hailstones was very angular ; and many of their acute points 
WCTe eight-tenths of an inch long, and some even more than an 
inch. These transparent points were in every respect an int^ 
£ral part qf the hailstone; it was impossible to break tbelQ off 
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nithout rapturing them. Although these points were acute, 
and their faces were un'tted by sharp edges, I found it impossv' 
ble to recognise any thing like true crystals. The size oftheae 
acute {lUedrea) angles varied upon the same edge, and the mini' 
ber of sides on these kinds of pyramids were likewise Tery 
tariaUe. They melted rapidly by fusion, and the hailstone 
then appeared mammillary ; it even appeared to be irregularii 
]y broken, when, more completely melted, it rested on thr 
ground, or on the fragments of stone, on which it disa;[)peared. 
One fact which appeared very remarkable, was the existence of 
•mall snowy nuclei, about the tenth of an inch in diameter, and 
umilar to the central portion of the imn(npal hailstone, which were 
encased to some depth in the exterior and transparent part of 
the hailstone. They seemed to have penetrated into it in the 
same manner that a hot body sinks into any mass on which it 
falls. I succeeded in extracting many of these small white ballsy 
which consequently were not very intimately united with the part 
into which they certainly had penetrated. I also remarked some 
hailstones which had two, and even a greater number of nuciri, 
but there was no kind of diviuon between them, by which they 
might be separated into so many distinct hailstnnes. The 
hailstones on which these observations were made, were far 
from being hard. They all floated on the surface of water^ 
and were consequently specifically lighter. In a very few of 
them I found a greyish powdery matter, which was quite in the 
interior. After all the irregularity which has been pointed out, 
it would not be easy accurately to state the size of these hail- 
stones ; but I can, without any hesitation, state that, after being 
freed of their affinities, the largest were nearly the size of a 
puUet^s egg, and had the same elongated fonn. The smallest 
were decidedly spherical, and were about an inch in diameter. 
In falling, thar descent was not very tapid, nor was it equally 
so with them all. Their direction was generally very nearly 
from the north ; but it occasionally varied a little, both towards 
the east and the west. The temperature of the external atmo- 
sphere was not under 61° Fahr. duringthe fall of the hail. The 
'maximum of the temperature, from the previous evening, had 
been in the shade, and with a northern exposure 87°, and the 
Minimum during the night 64° Fahr. Having collected a co». 
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«denW« quuitity of these hailstones, they were wadied first in 
pure Bpring water, to remove the soil wuh which they were 
covered, and then succeedvely, at two different times, in distilled 
water. By this process, they were reduced to the size of a hazel- 
nut. It was in the interior of on« of those thus treated, that I 
observed the powdery matter above alluded to. After their li- 
quefaction, the water which rsnained was not perfectly limpid ; 
and next day there was found a very light greyish deposit at 
the bottom of the vessel in which it was contained. This water 
exhibited, with the numerous reagents with which I tried it, all 
the characters of pure water. The suh-acetate of lead atone 
threw dona a white prei^pitate, which a slight excess of acid 
made to disappear. This precipitate did not appear to be owing 
to carbonic acid gas, which would have affected any water with 
lime or baryteyin it. I attributed it rather to some cwgauized 
matter.— The second haii-stomi, of which the author speaks, oc- 
curred on the l5th of September of the same year (1834), in 
the district of Jonzac (Charante Inferieure). The hailstonest 
c^ an elongated form, were in general of the size of a large nut, : 
and otherwise entirdy resembled those examined at Toulouse. - 
But in Connection with this storm, the author dwells upon an 
attendant and peculiar noise, which was not that of thunder, 
and which was very distinctly heard both before and during the 
descent of the hail. But we shall allow him to speak for him- 
K^:-^" At six in the evening, a cloud which at first was ioccm- 
^derable, and which insenably melted away in the skies, made 
its appearance in the south ; its colour was not deep ; it rose 
very slowly towards the zenith, and appeared at the same time 
to enlarge in ail dimensions. It then became very dark. At' 
about a quarter after six o'clock^ a noise which was the precur' 
aor of the hail began to be very distinctly heard ; hut it ap- 
peared to me as if the nmse proceeded from the surface 
of the earth, and not from the cloud which was now near the 
lenlth. For a time I evm thought it might be proceeding from 
a water-spout, so unconnected did it appear with the cloud it- 
self. The noise increased and somewhat changed iu character 
as it approached. There was not the slightest breath of wind 
to bt felt at the surface of the earth, and the slow prepress of 
the doud likewise proves that it was equally calm in the u{^r. 
cc 2 
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regions of the strnt^ihere. At tweoty minutt-ft before teveo 
oMock, I saw the hail begin to fall, and (he dull wund which, 
had preceded it then ceased. This jnurmuriDg imse, which ac- 
companied the stormy cloud, was heard at the distance of about- 
six miles. I at first thought that it might be attributed entire- 
ly to the Jail — and not at all to the motiotkg—of the hailstonea' 
in the cloud, as the observations made above might induce u^' 
to think; but some individuals who were directly under the' 
cloud, near the situation where it appeared to forni, and where 
no hail had as yet commenced to fall from it, have assured me 
that they then heard this kind of murmuring noise." 

CHEMISTRY. 

10. Reaearchex made on the Bouquet of Wines, bg Metirt 
Liebigand Pehize. — It has been long suspected ^ hat wine con- 
tained a peculiar principle which is the cause of the agreeable 
odour generally known as the bouquet of wines, which principle 
seems hitherto to have duded all the attempts which hare been 
made to detect it. " We have now," however, remark the authors 
of this extract, " the h(»iour of presenting to the Academy certain 
expenmeDts which we have made on an essential tnl, whidi was 
sent us by M. Deleschamps of Paris, and which, from all its pro. 
perties, appears to be the principle so long sought after. This 
substance has an exact resemblance to the easencea, and waa 
given to us as such ; its odour is completely that of old wine, 
with the exception of its intensity. Its chemical properties re- 
move it from tha class of essential oils, and regarding its consti- 
tution it sheds a new light on organic chemistry, in supplying 
the first well established example of the existence of a true ether, 
which is produced in the act of fermentation, and without the aid 
of the chemist. This ether is composed of an atom of sulphuric 
ether, and an atom of a new acid which we propose to designate 
ananihic acid, and which is formed of C* H*^ 0*. The con- 
densation of its v^uur is that of formic and acetic ethers. The 
<hI presents itself under the form of a greasy oil which crystal- 
lizes at SB" Fahr. In its free state it contains one atom of wa- 
ter, which jt loses by distillation, . By combining it with sul- 
phuric ether, we can easily reproduce osnanthic etiur. We have 
deemed it necessary, for the purpose of estal^ishing the coinp*- 
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sition of one of the most remarkable of these acids, viz. the vie- 
iilic actd, to make some analytic investigations concernbg its 
combination witli oxide of ulver. We believe that this acid may 
be regarded as a hydrous acid, and our experiments on this pmnt 
confirm the views of M. Dulong respecting oxalic add. The 
uelitate of silver dried in vacuo, by the side of sulphuric acid, 
oontaias some hydrogen, which it loses only at the temperature 
of 866' Fabr. under the form of water, and with change of co- 
lour. There is not one other salt of silver which exhilMts the 
same result ; all the others are anhydrous. In this particular 
instance, the formation of water appear^ to be the consequence of 
the reduction of the oxid, and not a simple voUtilization of wa- 
ter which had pre-existed in the salt According to all known 
analyses, the militicacid cont«ns three atomsof oxygen. Webave 
reason to think it contains four, and be^es two atonis of hydro- 
gen;. and that this hydrogen enters into the constilulioa of all 
the melitates except into that of wlver heated to 866^, so that 
this last represents a combination of metallic silver, with the ra^ 
dicle of hydrous acid." 

11. On fAe Proportiotu ofNitragen in different varieAet ^ 
Wheats hy M. Payen. — The Pfatlomathic Sodety of Paris having 
been consulted by the Agriciiltural Society of La Mame con- 
cerning the quality of four kinds of wheat which are cultivated 
in the same manner and on the same lands, M. Payen explained 
to the Society that he had discovered very considerable differen- 
ces in the proporrions of the nitrogenio'us matter, as well as in the 
distribution ofthat substance in relation to the mass of p^rur^ierfit 
or the int^umeot of the sieed. The maximum of gluten and of 
two other nitrogenious matters in the varieties which were of mo- 
derate hardness, is concentrated in the parts which adhere to the 
integument, or which approach it the mostj whilst in the centre of 
the grain the nitrogenious substances are in the smallest propor- 
tion. The author has also determined the relation between the 
iteight of the external integument, and that of the mass of the 
grun; andfinnlly,hehaBaBcertainedth&t between the most nitro- 
genious grains, and those which are least bo, the proportion of 
nitrogen varies from 0,0S2 to 0,029. The varieties thus ex- 
perimented upon were the Paiith wheat, the March wheat, the 
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wbeat'de 2a Triniti sad de payi, M- Payen being desirous' tt 
investigadng if still greater diSereocea could be ftMipd ia tfa« 
hardest corns, and in those which are the softest, ntbjected to 
anidysis, the wheat of Taganrock, of Odessa, and of Pohmd, ott 
the one hand, and the whitest wheats that are employed in I' 
MeDoerie of Paris on the other ; and he found that the fonntf 
contained from 0.0^ to 0.031 of nitrogen, whilst die others oii« 
\y gave from 0.019 to 0.030. M. Payen adds, that be neaos 
to continue these researches on the maxima and minima of nitror 
gen by procuring samples of the hardest corns of southmi oouO' 
tries, and the softest that are rused in the northern r^iioos. 



12. Ir^uatct ofLi^U and Darkness on ihe Human So^,— 
Dr Allen, in his work on the influence of the atmosphere on tho 
human frame, adduces, among otheis, the following examples as 
proofs. He says, that A. Von HumbtJdt was acquainted with a 
Countess who at sunset invariably lost her vcuce, and did not 
agun recover it till sunrise. Aristotle mentloas the caw of at) 
innkeeper who lost her understanding every evening at sunset, 
but recovered it next day. Baillou rdates an account of a fe- 
male who was deprived of her mental powers at sunset, but bad 
them restored the following morning. But the^ examples are 
more connected with the influence of light and dai^ness than 
with that of the atmosphere. Nothing proves this influence bet. 
tet than an experiment that is often made, and which is eaiiiy 
repeated. When an individual has taken too much wine he 
becomes much moreconsciousof theinfiuence of the wineonhia 
brain, and of over- excitement, when the light is removed and be 
is suddenly left in darkness. He is then no l<HigeT able to stand,' 
and the chair on which he ia sitting, or the bed on which hs is 
reposing, seems to him to make rapid revolmibns. When he ia 
again placed under the influence of lightall these phenomena cease. 
In early life, says a German physician, I made a Curious' ex peri.-' 
ment of this kind on myself. At a merry breakfast party, I 
drank a few glasses too many of Malaga wine. It was not till 
about twelve hours afterwards that, when lying in bed I extin.' 
guished my candle, the effect of the wine on my^ brain became 
perceptible. Every thing seemed then to move round n 
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utvb; best and .feeltag 'of anwwneH cwne on, and I found 
it neeessvy to ^ring out of v^y b«d. As soon as a light wu 
brought every tbiitg b«came agaia statitmary, and the disagree- 
aUe ■ematKHiB vsi)iBb<ed- Dut^g the whole day, while under 
the infiueDce of light, I had been able to follow niy usual avoca? 
lion*, without perceiving the slightest symptoms of an unhealdiy 
ofciMsatemeoL 

• 18. EArtnberff on Mtuaea of Pob/paria mihout Jtumals,~' 
^ The sponges and alcyons," he remarks, " are not polypiferous 
nnmes d^ived of their pcJypi, because, at no epoch of theix 
growth do they shew a structure which indicates the presence 
of animal bodies ; and, besides, the mariue spanges have repro. 
ductive granules, and consequently are true plants. When 
studying, agbt months ago, at Bo-lin, the Sertularia cUtAotomm 
of the Nortbem Ocean (a polypiferous mass which M. Cavoliiu 
bad never eueoeeded in preserving alive in vessels fitted wittt 
sca>water), he dtstinctly observed the death or periodical decay 
flf ail the animal corals (coroUes), and also the fornuUion of new 
bods after « certain time. The branchy twig was thus then, 
during a certain time (fourteoi days to a month), enbrely d«- 
fMived of living animals, although it was itself aliv e. This pb^ 
nomenoa^ however, did sot exhibit itself except in those twig* 
im which a part of the aotmala now dead had previously retired 
into theeentral and hollow part of th« stalk. The minute exami- 
nation of this internal part dcmmistrated to me, that it contained 
nuiny aystems of animal bodies, of intestinal canals, also granular 
inas8es'(were they the male seminal gUnds F), and longitudinal 
and tranaveraal muscular threads, endowed with ctmtractilky." 
He presiimcd Uiat the otho* organs of the bodies of the polypi 
also existed in the mass, thou^ the great difficulty of the ex»- 
minadcHi prevented him from making the direct discovery. The 
pdy[HferouB masses, tbus dqirived of their living inhabitants, 
who, so tu speak, according to Cavolini, hybemate, though th^ 
still pniodbo^ly jM^uce polypi, are, not simple animal substancM 
individually developing themselves, but animated masses which 
pmaess as a whole, and, in their integrity, the sum of the animal 
tnrgans of a complete system, and which completely perish when 
ihe^ come to be altered^ ft is ^e same method of reproduc- 
tion, though differing io »onie slight particulars, as takes place 
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in the hydnpdyfH, or In the matSaUd ttuufoot, car eren io tht- 
•alamaiKlers. This NogiiUr mutilation, this deatfa, aflecu oikly 
those parti which are bot necetnryto the eurcice of life. It i< 
the exercise oT the functions of the root, where there is an ab^ 
■ence of ell the organs of the roots of plants, 

ii. Onthe Distinctive Characters betioeen Plants and JnimnU. 
— M. Ehrenberg also communicated the following note upon 
the power of division^ as a distiDcttve character, between cquiVo- 
t»l plants and animals i—*' £very animal which can be sulyect- 
ed to examination is distinguished from every plant bj baaga. 
homogeneous compact ichole of organic syMems ; bnt all aoinuls 
cannot eauly be subjected to examination, and hence there are 
forms which stillremain doubtful and problematical. The in- 
troduction of solid aliment into inlemal cavities is a character 
frhich is very extennvely possessed by animals; but all animal 
blatters are not perceptible to tbe eye ; many animats obtain 
their nourishment from substances whidi are traMpareot, cc^onix 
less, and gelatinous, such as happens in the case of entecoarin 
and many of the infusoria;. There are even fishes which we 
can never discover seieing their prey, although, like others, they 
are possessed of a mouth and intestinal canal. It is for sudi 
Varieties of animal life as these thttt tbe naturalist reqmresra^ 
other distinguishing character. I do not know «ther a plant, 
or any portion of a plant, not even a cell c^ the cellular tissue^ 
which, in growing, divides itself. The development of all planu 
is always made by their lengthening themselves, and by the Ah^ 
mation of a bud. True v^etables do not exhibit in any 
port of their otganization the power of spontaneous dtvisioa 
(dicothomaire) ; whilst, on the contrary, this power is a method 
of reproduction which is common in many beings which very 
conspicuously possess all the characters of animal life. The 
whole dass of somatomes (naidina), as also that of corals (an* 
thozoa), of turbinated womas (turbellaria), and of the polygas- 
trica, are distingui^ed by a generation which proceeds both 
from an egg (ovule) and a bud. Struck with this additional 
f^aracter, it occurred to me that I ought to employ it m ascer* 
taitiing that the great family of the badUftrice, which still re- 
mains doubtful, does not belong to the v^eUble woild, or 
should not be considered as forming an intermediate series c imd 
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■■Ctntipg from ray previbuii labours relativ« to thecluitBetMrB Hf 
4iiiHDflle«-lo.deniDi»tnite tbat tbey.Kre opt sign but tnle ailittwli, 
jthich ought to be arranged new the pnlygAat^c inftiaDrMB, 
,vher« M. O. F. Mailer had already placed thetn, ad (^iniae 
which appeared to me to be ^nded upw the laVs of iiat\H% 
to be GonfflfBiable to tbose of physiology." 
. 15. Concermnffan J/rican Specie/ ^f tfu Genus Conia', an 
inhabiiant of the Sahara Desert, and tone t^the VaUeyt <^lh* 
A&aa. — M: Bo(&boD supplies some details ccwceming the form 
and babits of one of the genus C<anw, whicb be regards as ber 
IbogiBg to ,thtf Bubg^us of foxes ^Cu^pef^, altbquf^ il.eit- 
bibtta marked di^rences froiD the different species which hfive 
hitheno be^D deseribed by zoolc^ists. It presents the fqllowii^ 
characters. The cranium is flattmed superiorly ; the head' ii 
elongated ; and the anterio-poUerior (tiaeteter is much l(H)gier 
than the transverse diameter ; the ears are placed high as in the 
jackal, and aremucb longer ; the neck is slender and long ; and 
tbe hind quarters aomewbat more elevated than the fore. Th« 
legs are longer, and tbe body more slender than in the comlaoB 
fox -, tbe cost is fallow cfdoured in the upper and external pcw- 
tioDs, grey on the under and internal parts, whilst the tbro|it» 
lips, uid point of tbe tail are pure white. Tbe animal does not 
•Kb*U any bad smelL He lives in sumerous troops, amount- 
ing' sometantea to more than fifty individuals^ which hunt in 
cgounon, and attack the gaieties^ ^eep, and calves. This if 
Uie testimony of the Arabs, though M. Bodicbon has never 
himself wen more than six or seven tt^ether at a time. Tb^ 
fire not found in tbe mountainous, districts,. iv>r in that portion 
of the Frendi poeseasions which is designated by the name of 
Alger. They are sometimes met with iu the plain of Metidja, 
and more frequently behind the first chain ctf the Atlas range ; 
but it is eapeually in the desert of Sahara that they abound, 
and here they are found in prodigious numbers. In the plaioa 
they are stfonger than the jackald, who canpot approach their 
pack with impunity, whilst in tbe mduntains, on the contrary^ 
they yield them the preference, and scrupulou^y avoid them. 

16. Geoffraphu; Diatribution ^ the Crustacea. — Mr Milne- 
Edwards has lately communicated to tbe PhilomatIA Society. 
of Paris, the result of his researches cCHwemipg ^ geognifilua 
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I ^ Cnutacea, fflndi we ahaU now prtsent to'fto 
coosiderMioii of our readen. Accordiog to the views vhicfa 
tre Uid down in'the most highly esteemed works cxi this sub- 
jeet, lucb as those of Fabritnus, Latrnlle, Lamark, DesinareBt; 
ftb., it would af^iear that a gtvat number of these antmala ar« 
scattered over immenHe distances on the surface of the ^obe> 
Mftd inhalnt equally our own ooasts, and (he seas c^ America, 
«s well as the Indian ocean ; but an attentive examination oif 
die Crustacea i^ich are brought tram these distant locdiHe% 
and which hitherto have been regarded as identical apedes. Ina 
convinced M. M. Edwards that the balntat of these animals is 
maeh more circumscribed than has been genendly imagined. Ht 
has determined, that with the exception of some of the Crustacea 
<^ the wide Bea, which for the moat part repose on floating fuci, 
or Hve as parasites upon 0sh, all the American species are dis- 
liDcl from those of the European teas, and that these again are 
all different from those of the Indian ocean. '* So far as dw 
VnistaoAa are oonceroed, remarks M . Edward, many zoological 
Vag^oas ekiat, having each a particular pa^wlation which is partly 
OMtposed of organic types, whose analoguesare not found else- 
wtieee, and anothn- part oonsiats of the representatives of speciei 
which also exist in otherregions. Thus our river crawfish does not 
«sM in America, but is there replaced by a nrigfabouring spseiea 
bf the same genus ; Southern AfHca posseaaes a third species of 
the same animal, and this organic type is also found in New Hol- 
land, but with diatinot spedic charactws. Besults altogiethet 
imalogoiia are fweaented by the Palemtm, Langoustes, P»^ 
gam, Lup^s, && M. Edwards also remarked that each of 
these great regionft is the head-quarters, so to speak, of certain 
OTganic types, some repreaenlativea of which, however, arfe 
found in other seas. Thus the portvni property so called he- 
lming almost exduflively to the aeaa of Europe ; though 
some have been found even on the coasts of New Holland ; and 
hi tbe -seas of Aaia uid Amenoa these cruataeea an to a certain 
extent replaced by the ThakaniUtoxtA the Lupiei, These great 
r^ions, which are completdy distinct frmn each other, are 
nevertheless in close proximity : thus the northern coasts f>r Ai^ 
^m bdqp^ to the-European region, whilst tbc Red Sea oonati^ 
tutee a pOrtiM of the region of the Indian ocean. Finally, each 
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«f these i^ions is sabdivMed into wologioal proviBcee which 
«re oharaeterized by the exlMoiCe of peouliar qiecm. M. 
Milne-Edwards terminatefl hla communieation by mBOUDciag 
that he hopes speedily to finiiii the wttfk he has imderukeo upi 
on this sabjeet ; and that he is at the same time oeoupted witb 
analogious researches relating to the geographic ilisuibution of 
pcdyfn. His ohseirstions on this latter subject lead him not kss 
to brieve that there is also a very general misconceptitHi regard- 
ing these animals, in admitting that identical species are equally 
spread in the waters of the two hemispheres; and his results^ 
thbuj^ tkr from complete, demonatrate a tendeney to an ai^ 
nmgement altogether analogous to what is exhiUted by the 
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-IT; ExperimeTitt vpon ike MeAmniam t^the Motion or Beat 
^ Arierie«i b^ M. Fiometu. — The questioo conoerning the 
movement of the arteries naturally divides itself into two in' 
qohies, the' former of which relates to the cause 'Whiob pro^ 
duces this movement, and the letter to the mode in which 
it ep««tes. M. Flonnna dtema it best to canvase these quec- 
tions separately, and oommences mth llie one which refers to 
the eavie of the movement As Is genendly known, the cause 
which Qalen asaigDed was ** a pulse-giving power," which was 
derived'friMn tbehewt, and possessed by the coata c^tbeaik 
toies; but the author demonstrates, that the experiment upm 
wMch Galen grounded this hypotiwns is tnoaiTeot, and that 
conisaquently bis pretended pulse^vir^ power ii only an empty 
uiiM. He ^en shorn, by means of experiments he has per- 
formed iipon dogs and rabbits^ that the tnie cause, a pkysi' 
oal^one,^ — >the immediate -and dltect cause of the movement 
ef die arteries is the impelKng power of the blood, forced far* 
ward by die contraoUons of the ventrides of the hearty — a power 
iriiidi-had long ago]>ee«\ reoognised and demonstnted by Han- 
v^. As to the question r^arding the mode m which the ar" 
teriei vorve, the author .remarks, that itis by no means so nmplt 
aa-<h«i which relates to the. phynbal cause of- the 'motion. He 
elMerves, ": This imponanr questionj taken asa wfa^ hae ap.^ 
peered to me to be nodiing more than the experimental deter- 
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miimtioD of tbe djffiinnt etefoeatt wbidi bonclir in sftctinj^tbe 
:irhole.in6Teneiit of tbe artery, *uch -as tbe dilittatbii, Ioqoboo- 
tioD, 8ic Mid CopHquently I have made it n; Gnt object to 
uoertMn.the Dumber and tbe nature of tbeae elmieDts. -1st, 
nt tfJoMwrn ^Jrtonei.— He tben addrenea himwlf to tbe de- 
tenn&Mtioo i^ the pant, If an artery all«matcty dilates aBd 
contracts during its motion p He bcdds tbat die experiments 
wbich are detailed in the memoir prove this double moTemoit; 
wbence the authOT concludes ibat dilatation is an attradant jibe- 
Boneooo, and one of the elenioita in the nu>TcinmtB of tbe ai^ 
tery. Sd, The locomolioa qf the Artery. — As the result of bis 
eXperimeotfl, the author moreover holds that the kioomtfflTe 
movement of arteries strengthens, elevates, straightens, ^iue«t 
changes, and effaces tbe curves of arteries ; and bence he in- 
fers tbat this loooowuve movement is a second dement in tbe 
movement of tbe artery, Sd, The thrtA and dongatim ^ He 
■ArteTy4 To these movements of dilatation and locomotioa M< 
Flourens has observed that there is added a shock or jeridng mo- 
lion, which, by turns, carries tbe vessel from behind forwarda, and 
ham brfore backwards, and this is the third element <^ the total 
movement or beat of the art«ry. " These, then, he ixntiDues, 
the dilatation,' the loixtmotion, and tbe shock, are tbe three 
fnimitive, constituent, and true elemeou of tbe wbcJe move- 
ments of the artery, as demonstrMed by ex'perim^l. And 
when, in pt^sidogy, me tiave, on tbe one huid, the constitu- 
ent elctaenls of a phenomenon, and, on the other, the organ 
vrhich executes this pheoomencm, all that we can mmeover do, 
is to CMmect the elements of tbe pbebomencHi with the phyMotl 
qualiUeS of the organ. Now, the phyncal quality which is the 
most esaeotial one of the arteries, in connection with the pGiDt 
tinder review, is undoubtedly th«r elasticity. As a result of 
this elasticity the artery can be distended in capacity, bence its 
^ietatioa ; likewise in length, whence its elongaHon and throb ,- 
it am also be bent, straighteoed, displaced, Sre., and hence ha 
iecomolwn ; and if we moreover remark, tbat in all thete cases 
it returns to its previous state, and by its own inherent power, 
we have tbe whde variety of these mMitns reversed and alter- 
nated ;' and from all these together fHnceeds the totd move- 
ment or the bwt of tbe artAy. Tbe beat tben, or total tnov».- 
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aunt of the artery is a one, though complex, pheaomenoa, s 
movement which resuUs from al] those which are derived from 
its dastictty, and more particulariy from its dilatation, its lo. 
comotiun and elungaiion. As to the strength or impulse of 
the artery, it depends either on the dilatation alone, or on tbo 
dilatation complicated with the effitrt of the blood * against th« 
parietes of the vessel which are at the time depressed by the 
finger which is imposed on it. According to Galen and Har- 
vey, the pulse, that is to say the stroke whidi is felt by the 
finger which is applied to the artery which beats, is the ^ock 
produced by the dilated parietes of the artery. According to 
Weibrecht, the pulse is the result of the shock produced by the 
whole displaced artery, and nut solely by the dilatation of its 
parietes. And, according to Arthaud, who denies there is any 
dilatation, and who nevertheless discovers the pulse in the arte^ 
ries themselves, which, according to him, have no locomotionj 
the pulse is the simple effect of the impetus of the blood against 
the parietes of the artery, which is at the moment depressed by 
the effort of the finger. After all that has been said, it will be 
seen, that in those arteries whose course is straight, and whose 
locomotion is but small, the pulse is produced chiefly by the di. 
lat^ion ; that in arteries which are tortuous, and whose looo> 
motion is great, the pulse is produced cbiefiy by that locomo; 
tion ; and, finally, that wh«i the finger does not merely touch 
the artery, or rather is merely touched by it, but presses upon 
and depresses it, the pulse is chiefly owing to the impetus of the 
blood in its parietes. Upon the whole, the pulse is nothing 
more than the beat felt by the finger ; and is composed of all 
the elements, and all the circumstances which compose or in- 
fluence, or complicate that beat. 

GEOLOSY AND HINEKALOGV. • : 

18. Reduction of Silver, Lead, and Ci^per. — M. Becquerel, 
Ml fMvsenting some elect fo-chemical apparatus to the Acad^nii^ 
Royale des Sciences of Paris, by the aid of which he had been 
idile to ei&ct the immediate reduction of silver, lead, and cop* 
per, stated that, without the intervention of mercury, by coo- 
fltructing an electro-cheqiical apparatus with iron, a saturated 
K^utttHi of commoa stdt, and an ore of^lTer^pn^ierly prepared. 
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he hkd extracted from the latt^ the uiver which it contaioed^: 
under the fonn of crjetalsv The minerals on, nhicb the cxperi- 
BMott were made were the ores raiwd in Columbia and the ore. 
«f AUeaumt.. The satae mEtbod has alao been suocnsfuUj ecu 
ployed, to extract firom the coppery yrites of Cheasy, near Lyons^. 
the silver which it cobUuds, without a&eting the copper. It i» 
only from the argentiCeroiu galenaa that it ia diffioult to extract 
the silver. Wheo a mineral like that of Allemont ctmtaina many 
BWtals, as lead, co|:^)er, &&, each of these metals is separs^y 
reduced, and at difierent tiroes, so that the sepacation is aaaly 
affected. From.this it results that the orta of kad and oo[q)er 
Buy be treated in the same manner at those of wAver, but with 
much less facility, because of thedlSerent dqp^ ea of oxidatioa 
wtacb they acquire, and the compounds which they fima dudug 
nwMling. M. Becquerel ts at present occupied with further n^ 
searches on the extraction of metals, hut deemed it proper, foe 
tbe interest of science, to make known to, the Academy the priit* 
nples by means of which he has been able toextract some metals, 
partiouUrly ^ver, from their respective ore& 

19, On the lUtftUt <tf Mr Foafs ExperimerUa on Uu pro* 
duction gf Jrtificial Cryitaie by voltaic action — We have al? 
luded, in page 8S of the last uumher td this Joiuval, in Tefe> 
fence to a paper by M. Becquerel, in the third part of the 
" Scientific Memoirs,'" to the communioatioQS of Mr Fox and 
Mr Crosse, at the Brittdl Meeting of the British AssodatioB 
tt^tive to the production of artificial rrystalsby voltaic action. 
We ate now enabled, b^ the kindness of .Mr Fox, in sending 
■pecimeas of the altered ocea &a cnaraination, to give a mora 
sxact account of the results of his experiments than we could 
otherwise have done, Mr Fox's own statement ia as follows t 
— ■" The experiment referred to was performed in the follow- 
ing manner : — An earthenware trough was divided by a parti- 
tion of moistened day into cells, into one of which was put a 
piece of the ydlow sulpbunt of C(^>per, the oell being filled 
.with a solution of the sulphate of copper, ai^ into the other a 
fieoe of zinc, and the odl filled with water, either, pure or ohghtt 
iyacidulated by.snlphuric acid. The.Dnc was then connected 
.with the aoppeiM>re by means of a coiqwr wire passing over tb« 
.wmll of day. This sinqde voltaic atraDgemeat soon rendered 
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the suiface of the tx^iper-ore highly iridetjcent, ditfn purple, 
and id thb ooune'ofa few dnyi grejt the j^rt^ ^niit bcin^ 
covered widi metaUic copper; deported ii^ briUiRnt' ^ryBtal^i 
and with a sli^itlygrerm^ soluble salt . Thia crust rts^jled 
grey aulphuret of ooppei', and ibcreased id thickness after 
the operation had ' been continued seTeral vee^s." The crust 
on the (pecimena received from Mr Fax was thin, and the 
quantity so sniall, tbat an exact analysis of it could not be 
made. But the result of the examination to which it was sub-; 
jected, approached so nearly to thai of the Cornisb sul[^urM 
as to warrant the conclusion of its being the sune chemical 
compound. The soluble salt was found to be a sulphate of 
copper and iron, which accounts for the iron that the yellow 
sopperKire had lost during its conversion into sul{diuret. Mr 
Fox considers that, assuming the grey crust to' he the sulpbu* 
tet of copper, as it turns out to be, those results explain why 
metallic copper occurs in oor mines in contact with grey and 
black copper-ore, and not with the ydlow stilphuret of that 
metal, and likewise why the fornter i^ generally found nearer 
the surface than the latter, and also near cross courses, and in 
situatJons where it is most exposed to the action of water, tbe 
expelled ferruginous matter being indicated by the " goSsan." 
This usually consigts of quartz as w^ as irob-ochre, Sec, and 
it abounds in copper veins, but not in those of tin. — Phih J/(^. 
M*erfc*, No. 60,p.l7l. 

SO. Jametonite Ji'Wn Ettremadura, aaab/xtd by Count F. 
Schi^^Uck,— The specimens anfdyzed were readily deavable 
in a direction perpendicular to the axis of the crystals, atid 
with some difficulty in several directions parallri to the axes <£ 
the crystals ; Lustre metal^c ; Colour dark lead-grey ; Streak 
blackish-grey ; Hardness a little greater than ihat of rock-satf. 
Specific gravity = 5.616 tt 19° cent. Lead ^9.971, Anti- 
mony 8S.616, Sulphur 21*785, Iron 8.627, Bismuth 1.0ff£, ^nc 
0.1 21 i = 09.476— J^Atf. Mag. Sd seriet. No. 60. p. 287. 

m. On the Fo9»il Botua of the Tertiary Formation qfSimom, 
Sansan, S^c. *n the department of Gere, and on the recent di#- 
eoverjf iff a Jam tfa FoMil ifonJbisy.— An extremely interesting 
«ccumalati(ln of fossil bones ^as discovered about two years agt» 
.by M. LartM in the depaninmi \tt Ctefs, i» the touUi>«est of 
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Pranee, Very lately, new and more extenuTe'reiefln^s hav» 
been carried on by the Mine geptlemao ; and the results already. 
<^uined possess a high B^ree of importancfi for the Kience o£ 
Paleontology. Farther diKOTertes may stiU be anticipated, for, 
at the suggentiim of Menrs Arago, Blainnlle, and other distm^ 
guished members of the Frendi Academy of Sdences, asaiatanee 
has been offered by the Academy to enable M. Lartet to prose- 
cute his investigationg. The fosul bones, which belong to do 
lees than thirty epeciefl of mammiferous animals, have. been 
chiefly found in two deposits, viz. in the aands and nmdatone of 
the upper tertiary formation of Simorre, Tournon, Lumbez,. 
Bec, and in the lactixtrine deposit of Sansan. The remains ob- 
taioed from these two depodta form two groups, differing mate, 
rially from each other. In the Simorre deposit there have been 
found two species of Dinotfaerium, probably simdar to the Bpe< 
qes determined by M. Kaup linder the names D.giganteum and 
D. eecundarium ; several ^lecies of Mastodon, amounting pro>; 
bably to five in number, and of which one ia new ; three species 
of rhinoceros ; a small Pacbydermatous animal ; a small deer; 
and, finally, a large ruminating animal, which must have mea- 
sured six feet in height to the shoulder. We must give a aolne« 
what more detailed account of the other group of remains^ or 
that occurring at Sanson. The Dinotberium does not occur; 
mastodons are rare ; rhinoceroses are found abundantly, but not 
of ibe same species as at Simorre. The rhinoceroses of Sanmii 
belong to three species, and would seem to have had no horns. 
One Palaeotherium occurs, and is larger than the P. medium of 
Montmartre, resembling rather the P. aureltanense. The extre^ 
.mides of this palffiotheriiim are very like those of the horse. 
-With this animal there lived a large ant^lotherium^ hot inferior 
in uze to our rhinoceros, There are also remains of another 
fliDall Pachydermatous animat, whose molar teeth approach apme^ 
what in form those of the anthracotherium. ' Bones of rumi- 
nating aninmla abound at Sansan, and belong to three spedes of 
deer, an antelope, and another very small species. M. Lartet 
has also found in the same depont a gigantic carnivorous ani- 
mal, a true dog, a large cat^ and an animal like a weasel, a small 
bare, and a very large EdentUe quadruped. But the mpst iok- 
pOTtant of M I«rtet*B discoveries was that of a jaw, of which 
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the fc^lowing is a description : — It presented 4 incisor teeth, % 
canine, 4 false molars, and 6 true molar teeth ; in o^ 16 teeih 
in a contmuoui leriea ; that i?, the dentarjiJi^intila of man, and 
of same monk^a. , The incisors differ little from those ,of man. 
Xhey are a little more inclined antericffly, thus resembling more 
the arrangement in the monkey tribe. The canine teeth are 
sharp and prominent, less so, however, than in most of the quad* 
rumana. The first false molar tooth has only one strong tuber- 
cle ; in man it has two. The second false molar has two tu- 
bercles as in man. The three true molars are equally similar 
to those in man except the last, which extends a little farther 
from before backwards. These molars are, like those of man, 
divided into four tubercles by two furrows, which cross at right 
angles in the middle of the tooth. In their state of detrition, 
one would believe that he was looking at the molars of a man of 
forty years of age, reduced to about half their natural size! This 
jaw, and the phalange which seems to belong to it, were found 
at Sansan in a layer of marl, which is covered by a. r^ular bed 
of compact Umestone, and they were mixed in a confused man- 
ner with bones of various species of deer, of the Anoplotheriumj 
the Palsotherium, Sic. Here, then, we have an example of a 
mammiferous animal of the monkey tribe, vhicb, judging from 
the jaw, must have been .about three feet in height, contempo- 
raneous with the Palseotherium, Ant^lotheriuni, and other ex- 
'tinct g^iera that have long been regarded as the oldest mammi- 
ferous inhabitants of our .continents. 

9,%. New Expresnonjor determining the various circumatan- 
cea amtucted mtii the, Dtp, ^-c. of Stratified Rocks. — Dr Ander- 
son of Perth communif^tes the following new expression, whioh 
he has deduced for determining the various circumstances con- 
nected with the dip, &c. of stratified rocks. Let A and B be 
two stations, whose difference of level is denoted by h, positive 
when B ,is above'A, and negative when otherwise; and. let d 
represent the horizontal distance between them. Also let D de- 
note the angle of the dip of the stratum observed at A ; I thp 
hori.zontal angle formed by the plane of the dip, and a vertical 
plane passing through A and B ; and lastly, let E denote the 
^ngle of elevation, of B with respect to A, when that angle caa 
be measured by the two stations being vinble from eadi other. 
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Then if H deOote the vertical line from B to the plane of the 

stnitutn paaain^ trough A, ve have , ^ 

H = A + d (tan D. oos I) ; 

or H == f' (cot E + tan D. cos I), . . (1.). 

Itt denote the perpendicular thickness of a bed of the same 
Btraiified rock, so that the parallel plains passing throng A and 
B are on the oppo^te «des of the seam, or stratum ; then 
< = H cos D =: d (cos D cot E + tan D cos I) 
or i = d (cos D cot E + sin D COS I). . . (2) 
. When I = o, that is, when A and B are in the same plane of 
a face of the stratum, the formula (2) may be expressed entire- 
ly in circular functions, and becomes 

— ^ cot E .COB D = HQ D cos I 
or — cotE = UnD. coal . . . (S) 

This eipresaion may be applied to determine whether two 
poiotB, ia a diijinaed stratified rock, of the same character, be^ 
long to the same layer of the bed, when these pmnts are separat- 
ed by an Extensive ravine or valley. The expression (1) may 
be of connderable use to miners and procUcal engineers. 

23. Anakfna of Stea^U and JlgabnatoliU.— Mr Lychnell 
communicates in PoggcndorTs Journal, B. xxzviii, the following 
antdysifl of atealite of aoap^tone. I. From Caunegou : Silica» 
66.70; magneEoa, 34.38 ; oxide of iron, S.41 ; =99-94. II. Froni 
Sola: Silica, 63.13; nwgiiefia, 34.80; oxide of iron, 2.27t 
= 99.70. III. From ScoOand: ^Itoa, 64.53 ; magnesia, ST-TOt 
oxide of iron, 6.85 = 99-08. IV. From China : Silica, 66.53 ; 
aMgnesia,3S.4!{; oxide ofiron, a trace; =99-98. \. From B<^ 
reuth :. Silica, 65.64; magneaa, 30.80 ; oxide of iron, S.61 ; 
=: 100.05. Mr Lycbuell fdso communicates thie following anaiyns 
of algalmatoJite : Silica, 73.10 ; alumina, £4.54 ; oxide of irom. 
S.85 ; trace of magnesia, 

S4. Jna^fais o^ Sadtattd Ziiic-Blende.~-iit Lovre. in P<^ 
gendorf, gives the following analysis of radiated blende : SuU 
phur, 3£:75 ; cadmium, 1.78 ; iron, 8.20 ; sine, 62.63 ;= 99.85. 

25. JnaiytisqfPhgionite.—hBadt 40.98 ^ uitimony, 87.59 ; 
•ulpbur, 81.19 ; = 100.00. It results from this analysis that th« 
pUgiuut* ia a peculiar cbcntiod compound.— JTcHfema/wA id 
Poggendof, B. xsxTii. 
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List of PaimU ffranied in Scotland Jrom Itth Deiember 1889 
to^AthMarvh\^'i. 

I. To Jams* Elvatbam Shor, of Liverpool, In the county of Luicas- 
ter, merchant, in consequence of a eommuDiuBtiun made lo hipi by • cfftaln 
fi^ftner retidlDD abroad, fbr an ioTeDtion of " certain improvement! od 
wl««.vai and on TocomotiTe eairlage* to work oa audi rail»a)'a.'' — Sealed at 
Edinburgh i;th Ueceuber 1836. 

8. To Baniel Chambers, of Carey Street, Lincoln's Inn, wat«r«lo«et 
inanu&cturer, and Joaera Hall, plumber, of Marg;aret Street, CaveDdiah 
Square, both in tbe countj of Mtddlesexi for an inTentioD of >' ui improTU- 
ment in pumps."— 17th Dewmber IS3& 

3. To Geobox Gvthite, of Hiilbom, in the county of Middlesex, gentla- 
, Bun, and Jamzs Youxo, of BricklMi^ in tbe Mm« conntT, brewer, (bi an 

luveotlon of " Improvements in the manu&cture of sugm — llUl Dmmu- 
ber 1836. 

4. To JoHir BoBva Svitr, of SaUbrd, In the county of Lancutar, cot- 
tOD-aplnDor, lor an invention of " certaio improvement* in the nutcbinoiy for 
roving, spinning and twiating cotton, and otter fibrous substances- ''—34th 
Secember lestl. 

5. To Joux RoBBiTs, of PrestoUe, in the parish of Preswick, and eousty 
«f Lajicaster, calico-printer, for an inveuion ofo certain linpioveinenti iv tta» 
art of block printing."— 33th Decamber 183S. 

6. To William Neale Ci.Ar, of West Bromwicb, in the county of Staft 
fod, lOsnufiicturttig chemi«E, for sn invention of " improvemeDt* In the nut- 
nuActure of sulphate of ioda."-^8tli December 1636. 

-, 7.. To James Wbitz, of Lambeth, in tbe county of Surrey, engineer, br- 
an inventioD of certain improvements do railway b.'^— 31st December 1836. 

. & To Barom Henet de Bode, Ma jar- General in tbe Russian Servka, 
oftlie£dgeware£oad. in the county o^ Middlesex, for aninventioaof" im- 
provements in capstan*." — 31st December 183& 

; 9- To WiuiAM Shabfi, of the city of GlasgDW, In North Britain, mer- 
chant, for an invention of " acertwn improvement in the treatment of cotton, 
wed in preparttion for manu&cturing the same Into yam and thTead."-r4th 
January 1837. '' 

. 10. To WiLLiAJt CooPKE, fdaas merchant and stalned-obss manufacturer, 
of Picardy Place, in the city of Edinburgh, in Scotland, fi>r an hivmition of 
". tn lApruved mellHid of executing omunents, dsvlcci, oolour^ or atalna, on 
gjass.''_12th Januaiy 1837> 

II. ToHAMEK8TA«irxi.p,of I^eds, in the county of York, merchant. In 
coDMquenceof acommunicatifmiecelved by hlmfromCHHisTUir Wjluax, 
ScnoKBEBK, of Schneeber);, in the kingdom of Saxony, for an inventioD. of 
f certain improvnaents in madiinery for weaving, one of which lroi*uve- 
ments Is applicable to other purposea.' — 13th January 1837- 

13. Ta Thomas Vaui, of Woodford Bridge, In the parish of Woodford, in 
the couBty of Essex, land«irveyor, fbr an Invention af*'aceTlaia mode of. 
constnicting and applying a revolving harrow for agricultural purposea." — 
14th January 183?. 

13l To Ckakles Thobhtoh Coatrdpk, of W*McaU, in the county of 
Somerset, glasKniaoufocturer, for an invention of " certain improvements In 
tbe manufacture of certain descriptions of gbua." — IRth January 1837. 
. 14. To JoBx BuTHVEH, of Edinbiuvh, for an lovenliun of " an improve, 
ment in the formation of rails or rods lot making railways, and in the me- 
thods of fixing or joining them."— SOth Janusry 1837- 

IB. To GaoBQE QooDLET, of Ldih, in tbe county of Edinburgh, ner-. 
chant, for an ioventioR of " a new and improved mode of distilling spirits 
from wash and other articles, also applicable to general purposes of rectify^ 
Ing, bailinj;;, and evaporating, or concentrating. — 3Hh January 1837- 

16. To Chaxles Wheatstome. of Conduit Street, in the county of Mid- 
dlesex, musiealJnstrument manufacturer, and Joan Gxeeh, of Soho Square, 
in the same county, muiical-inslrutnent manufacturet', fi« an Invention of^. I,. 
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" a new method oi metfaods of forming miuical inBtrunenU in which cimU. 
nuous touuda are produced IVom strings, wires, oi apiiugs." — 31st Janturv 
1837. 

17- TdFeterSpence, of Henry Street, Commerdal Road, in the county 
of Middleiex, chemiat, for an invention of" certain improTemenls in the ma- 
nufacture of Pi-UBslan blue, prus^tc of potadi^ and ptaste; of Pwis." — 10th 
rebrtiRry 1«37. 

18. To Miles Be bht, of the Office for Patents, 60 Chancery I^Uie, in tbo 
county of Middlesex, patent B}(eBt and mechanical draftsman. In eodsequenco 
of a catnmunication ft'om a foreigner residing abroad, of ''an improved ^pn- 
ratua for toA^fying, baking, and roaating TwetaUe substances, which, with 
certain modifications and additione, is also ^piicable to the evaporation and' 
concentration of saccharine Juices and other bquids." — IGth Vebruary 1637. 

19. To John Gemuell, of Stockwell Street, in the city of GIu^w, and 
county of Lanark, merchant, for an invention of" certain ImprovemenU in 
steam or other boata or vessels which are partly applicable to other purpo««a." 
^16th February 1837. 

20. To Moasa Poole, of the Patent Office, Lincoln's Inn, in the county 
of MiildleHex, gentleman, in consequence of a communication made to blm by 
a certain foreigner residing abroad, for an invention of " improvements in' 
anchors, and in friction-rollers to &^tate the lowering and raising such and 
other anchors, which friction -rollers are applicable to otbei pflrposes." — 30th 
February 1837. 

81. To Janes Cook, of Birmiiwham, Id the county of 'Warwick, gun ma- 
nufacturer, for an invention of " improvementa in gas-bumen." — S2d Feb- 
ruary 1837. 

22. To Fbancois de Fauscr, of Percy Street, Bedford Square, in die 
county of Middlesex, military-engineer to tbe King of Bavaria, for on lnven< 
tlon of" improvement a in apparatus or machinery for propelling of vessels fhr 
raising water, and for various other purposea." — 24th February 1837. 

23. To JoBH Isaac Hawkins, of Chase Cottage, Hainp»tead Koad, civil- 
engineer, 'in consequence, of a communication made to him by a certain fo- 
reigner residing abroad, for an invention of " certain improvements tn the 
applicationof the products of combustion in generating and in aiding of stoun 
for giving motion to ateam.«ngiDes." — 1th March 1837- 

24. To WiLLMH Whisht, »t Salford, in the county of Lancaster, ma- 
chine-maker, for an invention of " certain improvements In twisting machi- 
nery used in the preparation, spinning or twistingof cotton, fliz, siw, wool, 
hemp, and other 6broue substances." — eth March 1837- 

26. To Peteb AscAVins Te«i.i>i, formerly of Mmndolr, in Piedmont, 
bl|t now residing in Manchester, in the county of Lancaster, mercliant, in. 
conaequence of a communication made to him by a certain foreigner residing 
abroad, for an invention of " a new extract or vegetable acid, obtained from 
substances not hitherto used for that purpose^ wldcb may be employed in n- 
riona processes of manufacture, and in cuHnarv or other useful purposes, to- 
gether with the process of obtaining the same.' — 6th March 1837. 

26. To John Buhms Smith, orSalford, in the county of Lancaster, spin- 
ner, and Jotm Shiiii, of Halitkx, in the county of York, dyer, for an inven- 
tion of" a certain method or methods of lentering, stretching, or keeping out- 
cloth to its width (made either of cotton, silk, wool, or any other fibniu* tutt- 
atantlea) by machinery." — 6lh March 1837. 

27. To EnnoND Shaw, of Fenchurch Street, in the city of London, sta-' 
tioner, in consequence of a communication made to him by a certain fbrelgn- 
er, residing abroad, for an invention " of an improvement in the manu&oture 
of paper." — Bth Marcb 1837. 

88. To JoHH Shaw, of Rlshworth, in the parish of Hdifaz, in the county 
of York, book-keeper, for an invention rf " improved machinery In .preparitis 
wool, and also in preparing the waste of cotton wool for splmitng.' — 9tE 
March 1837- 

29. To CiEOBaz Beetie PjiTzasoir, of Peacock Street, In the parish of 
St Mary, Newingtun, iu the county of Suirer, «ttgiDe«r, for an invaitfim of 

" certain improvements in the cmMruction of metn - - . • - 

suring gas or liquid;."_Hth Hnch 1837. 
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Add, carboniot' on tolld, 184. 

Adie, Mr John, his de>etii^<Mi of > pew > 

Algnloiatolite, walyni of, 406. 

A.IUn, Mr, his meteorological jonmal kept at the El^n IiutitBtioii 
for the year 1686, 371. 

Anemometer, description of a new, 309. 

Animal kingdom, on the unity of gtmctore in tlie, 1 16, 345. 

Animak, infusory, of the ipringi of Carlsbad, 199. 

Arterieit, on the mechanism of the motion or beat of, S9S. 

Arts, Proceedings of the Society for the Encoaragement of the 
Useful, in Scotland, 206. 

Barometer, rapid Ml of the, daring the late riolent gale at Edin- 
burgh on Monday 15th Febraary 1837, 886. 

Barometers, researches on living, 190. 

Bairy, Dr M., on the unity of stmctore in tlie animal kingdom, 
116, 345. 

Beer, mode of prerenting, from becoming arid, 196. '' 

Berselias, Professor Jacob, on meteoric stones, 1. 

Bitnmens, on the composition of, 79. 

Bones, fossil, on the, of the tertiary formation of Simorre, be. in 
the department of Gen, 403. 

Bone, Dr, his remarks on the mode of travelling in Turkeyi 143. 
Hia obaervations on the geography and geology of Northern 
and Central Turkey, 47, 253. 

Bousringault, M^ on the oompoaitioB of UtomeKS, 77. 

Canis, on an African aperies of the genos, 397. 

Cerigo, on the natural history and statistics of, 63, 

Cetacea, on the specific characters of the larger, 198. 

Chdrlesworth, Edward, Eeq., on some fallaries inTolred in the re- 
sults relating to the comparative age of tertiary deporits, 110. 

Charpenlier, F. De, hit conjectares regarding the great revolutions 
which have so changed the surface of Switseriand, &c. 27. 

Christison, Dr, on the oomporition and properties of certain concrete 
, juices resembling gamboge, 876. 

Circle, description of a new pocket, 226. 

Connell, A. Esq^ his ana^sis of fossil scales ftvm the old red sand- 

stune, Claahbennie, Perthshire, 281. 
(^stacea, on the geographic distribution of the, 397. 

Ckirrenis, eleetrio, on Ute, observed in some melalliferona TtiaM, 270. 

Decapodes, on the development of the, 364. 

Dujardin, M. F., his microscopic researches on the structure of the 

teeth, 303. 
Dwarf, the lUyrian, 201. 

Edwards, M. H. Milue, his observations upon the fossil polypi of 
the genns Eschars (Militpora, lauX 171. ,-. , 
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Ehrenberg, Profeuort hit raMarchei r^Brding ftmil infiuaiiB, 64, 
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